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1.0 Introduction 
This Preliminary Assessment (PA) report was prepared by Tlie Florida Department of 
Environmental Protection's Site Screening Superfund Subsection Staff pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) and the Superfund Amendments and Reauthorization Act of 1986(SARA). 
The purpose of the PA was to gather and evaluate available file information, to 
determine the potential for a release of hazardous substances into the environment, and 
to assess pathways that may be affected by the site. The information presented in the 
PA was used to determine whether or not a CERCLA site investigation is warranted at 
the site pursuant to Superfund regulations. 

2.0 Site Background 

2.1 Location 

The site is a 12-acre property where drummed industrial wastes were buried. The 
property is located in a mix^ rural/commercial/residential su-ea at 12310 State Road 
64, near East Bradenton, Manatee County, Florida:[l,2]. Surrounding areas are 
occupied by wetlands on the east and west, SR64 on the north, residential properties to 
the north and east, and commercial orange groves on the south[l,3]. The approximate 
latitudinal and longitudinal coordinates of the site are 27*'28'47" N and 82''25'14'' W, 
respectively. From Bradenton, the site can be reached by following SR-64 
approximately 3 miles east of the 1-75 to a dirt road on the ;south. The site is at the end 
ofthedirtroad[l,3,4]. 



2.2 Site Description 

The approximate devation of the site is 30 feet above mean sea level (msl) and on-site 
topography is generally level. Three buildings (2 sheds/1 bam) are located on die 
subject property[l,2]. Open fields apparendy occupy a large portion of the property. 
Sixteen formerly-buried drums, containing resins and wastes from the boat works 
industry, have been reportedly stored above-ground in the southeast comer of the site, 
near water-filled pits formed as a result of the dmm disinterment. Two other 
possible/suspected drum landfills were identified in the southeastern and central areas 
of the property. Another on-site area located near SR-64 is littered with debris[l (p. 1 
& Site Map)]. The property is secured with a fence and a locked gate that opens to SR-
64[1]. 

2.3 Local Climate 

The local climate is subtropical and characterized by long, waxm, humid summers and 
short, mild winters[6,13]. The mean temperature is approximately 72° F with mean 
January and August temperature of 61.5 and 82^ F, respectively[5,6]. Mean annual, 
net and 2-year/24 hour rainfall for the general vicinity of the site are 56.35, 3.0 and 
5.0 inches, respectively[6,7,8]. 

3.0 Site History 

3.1 Operational History 

During 1992-1994, L. HUton leased the subject property from Ms. J. Pier. During 
1993, Mr. Hilton—without the permission of the property ovwier—evidendy buried 
dmms, containing wastes from the boat works industry, on tlie property[l]. The site 
was initially recognized by regulatory audiorities when die Manatee County Sheriffs 
Dq)artment notified the FDEP of the inappropriate disposal of the dmms. 
Consequendy, during 11/94, FDEP located the buried dmms in the southeastern 
portion of the property, dug them out and placed them randomly near the edges of the 
resultant disinterment pits. Six of the dmms were overpacked due to their deteriorated 
condition[l (p. 1 & Fig. 2)]. 

3.2 Regulatory/Permitting History 

The dmms that were buried on-site and widiout permission of the landowner or die 
knowledge of regulatory authorities[l]. Accordingly on-site hazardous waste handling 
was never permitted. Both the Florida Department of Environmental Protection and the 
United States Environmental Protection Agency have been ijivolved in on-going 
investigative and remedial action associated with the dmm burial[l,2]. 



3.3 Sampling and Analyses 

On 1/9/95, the United States Baviionmental Protection Agoicy's Emergency Response 
Team initiated topographical and geophysical surveys of the property and collected 
samples of ground water, soil, surface water, and dmm contaits[l,2]. Analyses ofthe 
composite liquid dmm samples documented traces of pesticides, such as Aldrin (0.18 
ug/L), d-BHC (0.6 ug/L), and a-BHC (0.16 ug/L), and high concentiations of 
aliphatic, aromatic and polycyclic hydrocarbons, including acetone (230,000 mg/L), 2-
butanone (89,000 ug/L), benzene (12,000 ug/L), toluene (9,600 ugfL), ediylbenzene 
(88,000 ug/L), para- & meta-xylene (51,000 ug/L), o-xylene (8,400 ug/L), styrene 
(16,000,000 ug/L), isopropylbenzene (21,000 ug/L), n-propylbenzene (17,000 ug/L), 
1,2,4-trimediyl benzene (45,000 ug/L), and naphdialene (5,000 ug/L). Noteworthy 
levels of lead (1,200 ug/l), chromium (120 ug/L), and arsenic (22 ug/L) were also 
detected among dmm contents. TCLP analyses of dmm solids revealed the following 
leachable levels of Endosulfan (0.25 ug/L), cadmium (167 ug/L), benzyl alcohol 
(1,000 ug/L), benzoic acid (270 ug/L), di-n-butylphdialate (40 ug/L), phenol (110 
ug/L), and 2-mediyl phenol(860 ug/L)[2 (Tables 5-7)].. 

Ground water samples collected on-site contained low levels of di-n-butylphdialate (11 
ug/L), acetone (8 ug/L), mediyl-tert-butyl eUier (14 ug/L), toluene (2.2 ug/L), and 
toxicologically insignificant concentrations of heavy metals[2 (Table 8)]. A surface 
water sample collected from a water-filled dmm disinterment pit contained a low 
concentration of acetone (7.3 ug/L) and heavy metal concenti-ations were relatively 
innocuous[2 (Table 9)]. 

A sediment sample collected near the northernmost dmm disinterment pit contained (in 
ug/kg) acetone (207), toluene (12), ediylbenzene (670), ortho-xylMie (2.4), styrene 
(2.8), isopropylbenzene (2.1), n-propylbenzene (1.6), 1,2,4-trimethylbenzene (3.3), 
diediylphdialate (87 J), di-n-butylphdialate (2,765), butylbenzylphdialate (179 J), and 
bis(2-ediylhexyl)phdialate (338 J)[l (Table 10 & Fig. 2)]. A TCLP analysis of on-site 
sediment yielded several waste related hydrocarbons, including benzyl alcohol (16), 
diediylphdialate (5 J), di-n-butylphdialate (56), and bis(2-ediylhexyl)phdialate (12 J), 
although the latter 2 compounds were also found in the corresponding blank. No 
remarkable levels of metals were detected in sediment or its TCLP extract samples[l 
(Table 11)]. 

During 3/96, EPA's Emergency Response Section successfiiJlly removed all of the 
buried dmms. Each of the dmms was found to be intact and widiout signs of leakage. 
Monitoring wells were installed and ground water samples v êre collected. Subsequent 
analyses of the samples revealed diat ground water was not contaminated[12]. 



4.0 Ground-Water Pathway 

4.1 Hydrogeologic Setting 

The site is located within the Gulf Coastal Lowlands geomorphologic feature of the 
Central Zone geomorphologic province of Florida[ll]. Land surface at the site is 
relatively flat with an average elevation of 30 feet above mean sea level (msl). Local 
topography is generally karst [3,5,13(p. 30)]. 

Underlying stratigraphy is characterized (in descending order) by an uppermost stratum 
of Pleistocene and Pliocene-age Coastal, shelly, silty sands; an approximately 250-300 
foot thick, alternating sequence of phosphate, clay, chert, dense to porous limestones 
and low permeability dolomite ofthe Mioc«ie-age, Hawthom Group[5 (p. 16), 10,11,5 
(pp. 11,15-18), 15]; and an estimated thickness of approximately 1,200-1,400 feet of 
limestones of the Oligocene-age Suwannee Limestone, Eocene-age Ocala and Avon 
Park Formations[l 1, 14 (p. 31)]. 

Three aquifer systems—surficial, intermediate and Floridan—exist within the general 
vicinity of the site. The surficial aquifer system occupies the Pleistocene and Pliocene 
sands diat occur within die first 25-feet of land surface[13 (Fig. 13)]. The bottom of 
the system is delimited by a 250-300-foot thick confining layin*, composed of low-
permeability materials widiin the Hawthom Group[13(p. 22),14(pp. 20,24)]. 
Permeable units within the Hawthom Group collectively fomi the intermediate aquifer 
system. An approximately 1,200-1,400 feet thick interval of subjacent, permeable, 
OUgocene to Eocene-age limestones, as well as hydraulically contiguous limestones of 
the Hawthom Group, represent the Floridan aquifer system[5,10,11,5,13(p. 20),14]. 

Due its unconfined condition, the surficial aquifer system is directiy recharged by local 
rainfall[5 (p. 21)]. Available data indicate an absence of local recharge to the 
intermediate and Floridan aquifers[13 (p. 74-78 & Figs. 38, 40-42)]. 

Ground water within the surficial aquifer generally fiows toward the east[2 (p. 10)]. 
Ground water migration within die intermediate aquifer system is westward[13(pp. 
56,60)]. Migration of ground water within the Upper Floridsm aquifer system is locally 
variable, ranging from westward[13(p. 57)] to eastward[13(ft. 61)]. 

The chloride content of local aquifers ranges from 25-250-f- ppm in the surficial aquifer 
system[13(p. 43)], 50-250 ppm in die intermediate and Upper Floridan aquifer 
systems[13(pp. 54,68)], and >250 ppm in die producing zone of the Lower Floridan 
aquifer system[13(p. 69)]. 

4.2 Ground-Water Targets 

The surficial aquifer system yields only minor quantities of ]X)table ground water, 
reportedly providing potable water for a limited number of small domestic supplies and 



non-potable water for irrigation ahd stock-watering supplies[5 (p. 21)]. The high 
chloride content of the producing zone ofthe Lower Floridan aquifer system is 
unsatisfactory for use in potable supplies[13(p. 69)]. Accordingly, the intermediate and 
Upper Floridan aquifer systems represent the primary sources of potable ground water 
for most domestic and public supplies in the general vicinity ofthe site[5(21-23),13(p. 
59-65)]. 

Very few potable wells have been identified within a 4 mile radius of the site. The 
nearest well is presumably associated with a residence located ^proximately 1,000 
nordiofdiesite[l,3]. 

4.3 Ground-Water Conclusions 

Shallow ground water contamination was documented at the site[l,2]. No altemative 
source of contamination is likely, due to the site's isolated location[3] and the similarity 
between the contaminants found in the dmms and the ground water[l,2]. However, 
during 3/96, the dmms were removed and the adjacent ground water was resampled. 
Subsequent analyses has revealed no evidence of continuing ground water 
contamination[12]. Considering that few potable wdls exist ncai the site[3,16], the 
potential for potable wells to have been, or to be affected by the earlier limited ground 
water contamination is insubstantial. Accordingly, the Ground Water Migration 
Pathway represents an inconsequential consideration in the pnsent evaluation. 

5.0 Surface Water Pathway 

5.1 Hydrology 

Pervasive, isolated, small wedands exist in the immediate vicjjiity of the site[l,3] and 
die site is located widiin a 100-year fiood zone of Gates Creelc[18]. 

5.2 Surface Water Targets 

No surface water targets merit consideration, given diat all sources of contamination 
have been removed and no evidence of extant ground water contamination remains[12]. 

5.3 Surface Water Conclusions 

The Surface Water Migration Padiway is not threatened due to the fact that all sources 
of contamination have been removed and no evidence of extant ground water 
contamination remains[12]. 



6.0 Soil Exposure and Air Migration Pathways 

6.1 Physical Conditions 

Contaminated sediment (soil) was documented near areas of unauthorized subsurface 
disposal of dmmmed industrial waste. The initially observed levels of contamination 
are considered less than toxicologically significant[l,2]. All dmms have been removed 
from the site (intact) and concurrent ground water sampling has demonstrated that no 
evidence of persistent ground water contamination remains[12]. 

6.2 SoU Exposure and Air Migration Targets 

Pervasive wetlands have been identified in the general vicinity of the site. However, no 
residential population is associated with the site[l,2] ] and access to the site is restricted 
by a perimeter fence widi a locked gate[l]. Fiulhermore, no schools and few residences 
exist on surrounding properties[l-3]. Given diat all sources of contamination were 
removed (intact)[12], no receptors could reasonably be adversely affected by the site 
via the Air Migration or Soil Exposure Pathways. 

6.3 Soil Exposure and Air Pathway Conclusions 

On-site sediment (soil) contamination was documented; however, the observed levels of 
contamination are not particularly hazardous to human health or the on-site 
wetlands[l,2]. Furthermore, no on-site residents have been identified, site access is 
restricted, die surrounding off-site properties are sparsely popalated[l-3], all sources of 
contamination were removed, and no evidence of extant contamination remain on-
site[12]. 

7.0 Summary and Conclusions 

During 1992-1994, L. Hilton leased the subject property from Ms. J. Pier. During 
1993, Mr. Hilton—widiout die permission of the property owner—evidendy buried 
dmms, containing wastes from the boat works industry, on the property[l]. The site 
was initially recognized by regulatory authorities when the Muiatee County Sheriffs 
Department notified of the FDEP of die inappropriate disposal of the dmms. 
Consequendy, during 11/94, FDEP located the buried dmms in the southeastern 
portion of the property, dug them out and placed them randomly near the edges of the 
resultant disinterment pits. Six of die dmms were overpaicked due to their deteriorated 
condition[l (p. 1 & Fig. 2)]. A subsequent investigation by EPA documented shallow 
ground water contaniination[l,2], but since that time all dmms have been removed and 
concurrent ground water sampling and analyses demonstrated no evidence of lingering 
contamination[12]. Therefore, a no further action priority is recommended for further 
CERCLA action. 
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ACTION MEMORANDUM 

DATE: MAY 1 9 m 
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SUBJECT: Request for a Removal Action at Pier Property Drum 
Site, Bradenton, Manatee County, Florida 

FROM: Charles K. Eget 'i-t^ - ^'^' 
On-Scene Coordinator 

R£V1^ 
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TO: Richard D. Green, Associate Director 
Office of Superfund and Emergency Response 
Waste Division , , 1 7 ( 0 

9 / re •- c - -

I. PURPOSE V 
. i ^ 

(^jrf' Cf̂  

The purpose of this memorandum is to request and document 
approval of the proposed removal action described herein for the 
Pier Property Drum Site (the Site), Bradenton, Manatee County, 
Florida. 

II. SITE CONDITIONS AND BACKGROUND 

A. Site Descript:ion 

1. Removal Site Evaluation 

Pier Property Drum site is a twelve (12) acre farm located" 
at 12310 State Road 64, Bradenton, Manatee County, Florida. ' 
Reportedly, the absentee landowner, Ms. Jean Pier, leased the 
property to Mr. Lawrence Hilton from 1992 to 1994. In 1993, 
apparently unbeknownst to Ms. Pier, Mr. Hilton transported and 
disposed of (through burial) an unknown amount of drums 
containing resins and wastes associated with the boat works 
industry. (The burial areas are believed to be in the southerii 
corner of the farm). In November 1994, the Florida Department of 
Environmental Protection (FDEP) excavated sixteen (i6) drums froni 
two (2) pits. The drums remain on-site near the excavation pits. 
The open pits subsequently filled with water, either from rain or 
groundwater or a combination of both. 

In January 1995, the Environmental Protect:ion Agency's (EPA)' 
"Emergency Response and Removal Branch (ERR) requested EPA's 
Environmental Response Team (ERT) to conduct a geophysical survey 
to search for buried drums and to collect and analyze soil, 
groundwater, surface water and drum samples at the Site. Various 
drums of characteristic hazardous waste, solvents and resins have 
been positively identified by the previous assessment. 
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EPA'S analytical results of ciriJiin samples (from three (3) 
liquid composites) confirm high levels vblatiile organic compounds 
(VOCs), especially acetone and styrene. In addition, two (2) 
Base Neutral Acids (BNAs) (benzyl alcohol and benzoic acid) and 
two (2) metals (sodium and calcium) were detected (see tables 1 
and 2). 

Elevated concentrations of metals and VOCs were detected in 
groundwater samples. However, no concentrations were detected 
above the Maximum Concentration Limits (MCL) for those analytes 
with an established MCL. 

Phthalates were the only BNAs detected in the soil samples. 
Metals and low levels of VOCs were also detected. 

2. Physical location 

The Site is situated in a rural setting located in eastern 
Bradenton, Florida, east of Interstate 75 at Exit 42 at 12310 
State Road 64 (SR 64). The surrounding area is mixed, 
encompassing both commercial and residential aspects. Commercial 
orange groves are located to the south of the Site, wetlands are 
located to the east; and residential properties to the north and 
east. 

3. Site Characteristics 

The Site is approximately twelve (12) acres in area, with SR 
64 bordering 335 feet along the northern edge of the property. 
It runs nearly 1000 feet in a north-south direction. Most of the 
Site is open field or pasture. One barn arid several sheds occupy 
the southwestern side of this parcel. As stated previously, the 
drum burial area is located in the southeastern corner of the 
Site. The property is fenced and locked to prevent ready access 
(see figure 1). 

4. Released or threatened release into the 
environment of a hazardous substance or pollutant 
or contaminant 

Any metal drums exposed to the environment in this area are 
subject to accelerated deterioration due to the weather. Waste 
released from the drums will incriease the surface area available 
for direct exposure to contaminants and potentially increase off-
site migration. Elevated VOCs (acetone and styrene) and BNAs are 
present in drums. 

Groundwater is situated at approximately 1.5 feet to 2 feet 
below ground surface (bis). An unknown number of drums remain in 
contact with the groundwater regime. Elevated levels of metals 
and VOCs have been previously detected in groundwater samples. 
This confirms the release bf contamiriants and/or pollutants to 
the environment. 
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SAMPLE ID 
SAMPUE LOCATION 

PARAMh lhR 

00912 
REAC#9 

Cone 
fJQiL 

MDL 
/ iq /L 

00913 
REAC#2 

Cone 
^ 9 l L 

MDL 
/ iq /L 

00914 
REAC#4 

Cone 

p g / L 

MDL 

METALS 
/Muminum 
/Vrsenic 
Barium 
Cadmium 
Caldum 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manqanese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

690 
ND 
29 

7.0 
410* 

80 
7300 

520 
18* 
61 

8000 
3000 

66 
12000 
21000 

ND 
1900 

100 
10 
10 

4.0 
0.20* 

10 
10 
10 

0.05* 
10 

1000 
4.0 
20 

4000 
1000 

10 
10 

ND 
ND 
23 
34 

400* 
120 

40000 
150 
360* 

1200 
8000 
5700 

850 
35000 
71000 

ND 
3600 

100 
10 
10 

4.0 
0.20* 

10 
10 
10 

0.05* 
10 

1000 
4.0 
20 

4000 
1000 

10 
. 10/ 

25000 
22 

240 
ND 
37* 
47 

900 
660 
310* 

38 
10000 

1500 
30 

12000 
29000 

32 
330 

100 
10 
10 

4.0 
0.20* 

10 
10 
10 

0.05* 
10 

1000 
4,0 
20 

4000 
1000 

10 
10 

/ 
PESr /PCB's 
a - B H C 
Aldrin 

0.16 
ND 

0.11 
0.11 

ND 
0.18 

0.11 
0.11 

ND 
ND 

0.11 
0.11 

VOC's 
Acetone 
2-Butanone 
Benzene 
Toluene 
Ethylbenzene 
p&m Xylene 
o-Xylene 
Styrene 
Isopropylbenzene 
n-Propylbenzene 
1,2,4 -Trlmethylbenzene 
Naphthalene 

130000* 
' N D 

11000 
5400 

21000 
16000 
8400 

1200000 
6500 
7600 

17000 
3400J 

10* 
20000 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

230000* 
ND 

12000 
41 OOJ 

88000 
51000 

ND 
16000000 

21000 
17000 
23000 

ND 

10* 
20000 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

14000* 
89000 

ND 
9600 

37000 
ND 

800J 
26000 

ND 
ND 

45000 
7200 

20* 
4000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

ADL = Method Detection Limit 
-JD = Not Detected 
• = Concentration and MDL reported in milligram per liter (mg/L) 
•lOTE: Mercury analysis was not performed due to insufficient sample size. 
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??;|:SUMMAlWCOF^GlJ?^JAN^^ 
pWp^mM:-PppS:MPPVEm^ 
iimWi^:pmmM^p^S'Bii^^ 

RLE NUMBER 
RLE LOCATION 

^METER 

00911 
RE AC# 1.8.9.11 

CONC 
//g/L 

MOL 
//g/L 

00915 
REAC#5 

CONC 
//g/L 

MOL 
//g/L 

00916 
REAC#3.7.10.13.14 
CONC 
//g/L 

MDL 

's 1 
-.yt Alchohol 
:oic Acid 
1-butyl phthalate 
KJl 
Methylphenol 

1000 
120 
40 

110 
660 

20 
20 
20 
20 
20 

83 
270 

34 
17J 
ND 

20 
20 
20 
20 
20 

150 
4800E 

9J 
34 
ND 

20 
20 
20 
20 
20 

TALS 1 
mium 
;ium 
jalt 
jper 
i 
d 
gnesium 
nganese 
Sassium 
cfium 
iC 

167 
435000 

470 
ND 

2190 
102 

4300 
350 

4200 
3100000 

440 

80 
2500 

250 
SO 

200 
20 

500 
100 

1000 
500000 

SO 

ND 
2800 

ND 
NO 
NO 

7.9 
300 

ND 
1580 

2300000 
210 

4 
250 
250 

SO 
200 

5 
SO 

too 
100 

500000 
; SO 

ND 
1290 

ND 
50 

760. 
6.1 
170 
ND 

570 
1800000 

130 

4 ! 
250 
250 

SO 
200 

5 
SO 

too 
100 

500000 
SO 

:ST/PC8's , ' 
IC-detta 
.dosuKan-alpha 

0.6 
ND 

0.18 
0.18 

NO 
NO 

0.11 
0.11 

ND 
1.0 

OJ25 
0.25 

JC-s 
jetone 1 1300000D 
yrene 6100 

5000 
5000 

11000J 
130000 

5000 
2000 

ND 
40000 

2500 
2500 

)L = Method Oetection Limit 
I = Not Detected 
= Exceeds calibration range, estimated value 
= Detecied Below Detection Limit 
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5. NPL status 

This Site is not on the NPL nor is it expected to attain a 
Hazardous Ranking Score sufficient to make the NPL. 

B. Other Action to Date 

1. Previous actions 

EPA Region 4 and EPA ERT personnel conducted a Site 
assessment between January 9 - 13, 1995. In addition, 
geophysical monitoring and topographical surveying were 
conducted. 

2. Current actions 

Currently, there are no governmental or private cleanup 
efforts occurring at the Site. 

C. State and Local Authorities' Role 

1. State and local actions to date 

After being notified of the Site by the Manatee County 
Sheriff's Office, FDEP inspected the Site and uncovered sixteen 
(16) buried drums. Samples taken confirmed the presence of 
ket:one and other organics. Groundwater samples detected acetone, 
which is thought to be representative of resins and wastes 
associated with boat works (per FDEP). Six drums were over-
packed because of their deteriorated condition. 

III. THREATS TO PUBLIC HEALTH OR WEALTH OR THE ENVIRONMENT AND 
STATUTORY AND REGUIATORY AUTHORITIES 

A. Threats to Public Health or Welfare 

The Emergency Response and Removal Branch has determined 
that a release threat, defined by Section 101 of CERCLA, exists 
at the Pier Property Drum Site. The Site meets the requirement^ 
for initiating an immediate removal according to the criteria 
listed in Section 300.415(b)(2) of the National! Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). In evaluating the 
potential risks posed by the compounds listed in Section 11(a)(4) 
of this Action Memorandum, the following factors cited from the 
NCP must be considered in determining the appropriateness of a 
•removal action: 

Section 300.415(b)(2)(iii)i "Hazardous substances or 
pollutants or contaminants in drums, barrels, tanks or other 
bulk storage containers, that may pose a threat of release." 

At least sixteen drums are suspected to contain hazardous waste 
material or a hazardous waste residue. Site investigations and 



sample analysis identified drum contents which confirm elevated 
levels of acetone, benzene, ethylbenzene, xylene and styrene. 

Section 300.415 (b)(2)(iv): "High levels of hazardous 
substances or pollutants or contaminants in soils largely at 
the surface, that may migrate." 

Soil contamination is prevalent throughout the area where the 
buried drums were uncovered. Elevated levels of metals and 
extractable acids have been identified in the soil. 

Section 300.415 (b)(2)(vii): "Availability of appropriate 
federal or state response mechanisms to respond to the 
release". 

Potentially Responsible Parties (PRPs) have been identified 
for this site. It is not expected that the PRPs will respond and 
perform a removal in a timely manner. It is not expected that 
the State or any other governmental entity will conduct the 
necessary remediation activity. 

IV. ENDANGERMENT DETERMINATION 

Actual or threatened releases of the hazardous substances 
from this site, if not addressed by implementing the removal 
action selected in this Action memorandum, may be an imminent and 
substantial endangezrment to the public health or welfare or the 
environment. 

V. PROPOSED ACTIONS AND ESTIMATED COSTS 

A. Proposed Actions 

1. Proposed action description 

The only feasible solution for mitigating threats posed by 
this site is the removal of the waste solvents, buried drums, and 
contaminated soil. Activities involve the uncovering of any 
remaining buried drums at the site, sampling of drums contents, 
bulking of liquid, and sludge waste for shipping, treat:ment and/or 
disposal of materials off-site. Contaminated soils will be 
excavated, sampled and disposed of at a RCRA approved facility. 

2. Contribution to remedial performcince 

Based on the information available, the proposed removal 
action will abate the immediate threats identified in Section III. 
of this Action Memorandum. The proposed action will remove the 
primary sources of groundwater contamination and will be 
consistent with any long term clean-̂ up goals. 



3. Description of alternative technologies 

Because the disposition of the waste materials at the Site 
has not been determined, no formal evaluation of alternative 
technologies has been made. Such an evaluation will take place 
before the disposal phase of the response action and will be 
documented at the time. 

4. Applicable or relevant and appropriate 
requirements (ARARs) 

Federal ARARs presently determined to be applicable to the 
activity at this site are the Resource Conservation Recovery Act 
(RCRA), land disposal regulations (LDRs), and the Department of 
Transportation (DOT) requirements for hazardous waste transport. 

Presently FDEP has identified no additional ARARs. 

5. Proposed schedule 

Response actions at this site will be initiated upon 
approval of this Action Memorandvun. Foregoing any unexpected 
delays, all actions are expected to be completed within one (1) 
year of mobilization on-site. 

B. Estimated Costs 

Extramural Costs 

Regional Allowance Cost 
ERCS $ 100,000 

Non Regional Allowance Cost 
TAT $ 20,000 ;;;;; 

Subtotal $ 120,000 

20% Contingency $ 24,000 

Total, Extramural Cost $ 144,000 

Intramural Cost 

Direct (100 hours at $30.00/hour) $ 3,000 

Indirect (100 hours at $54.00/hour) $ 5,400 

Total, Intramural $ 8,400 

TOTAL SITE BUDGET $ 152,400 



VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 
TAKEN 

If this action is significantly delayed or is not initiated, 
there will continue to be a release of hazardous substances into 
the environment. This will likely increase the potential for 
exposure to the public and/or the environment. 

VII. OUTSTANDING POLICY ISSUES 

None. 

VIII. ENFORCEMENT 

Presently, there are no identifieible Peps that may undertake 
response actions. If additional information becomes available 
during the removal action, appropriate enforcement action will be 
taken and documented. 

IX. RECOMMENDATION 

This decision document represents the selected removal 
action for the Pier Property Drum Site in Bradenton, Manatee 
County, Florida; developed in accordance with CERCLA as amended 
and consistent with the National Contingency Plan (NCP). The 
document is based on the administrative record for the Site. 

Conditions at the Site meet the NCP section 300.415(b)(2) 
criteria for a removal and I recommend your,approval of the 
proposed removal action, ^he total project/ceiling will be $ 

Approval Sjei^^'^U. ^ / C x C P ^ ^ D^te j / J ~ ^ X ' ^ 5 ^ 

Disapproval Date 



Roy F. WMton, Inc. 
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DATE 

TO: 

March 24. 1995 

Greg Powell, U.S. EPA/ERT Work Assignmeni Manager^ ' '* ' ' ' - ' '^- ' - ' ^ • ^ V i L v V . 3 £ ; 

THROUGH: John N. Dougherty, REAC Geosciences Group Leader ^ A d f w / * - > / , * » • " 

FROM: Ray Lewis. REAC Task Leader^.TCor R.L 

SUBJECT: PIER DRUM. BRADENTON, FL 
WORK ASSIGNMENT 0-098-TRIP REPORT 

1.0 INTRODUCTION AND BACKGROUND 

The U.S. Environmental PrxKeciion Agency (U.S.EPA) Region IV requested that the U.S. 
EPA/Environmcnial Response Team (ERT) conduct a geophysical survey to search for buried diumi 
and collect and analyze soil, groundwater, surfsce water, and drum samples at the Pier Drtun site in 
Bradenton, FL. The ERT activated the Response Engineering and Analytical Contract (REAC) on 
December 30, 1994, under Work Assignment 0^)98. to provide personnel and equipment for a 
geophysical survey and drum, water, and soil sampling and analysis. Sam Getty. Michael Morganti. 
and Ray Lewis completed the sampling effon. and Stewart Sandberg and Jyotiranjan Kar performed 
the geophysical survey. 

1.1 Site Description 

The Pier Drum site is locaied in Brailenton Township, Manatee County, FL. The site Is 
approximately 12 acres in size and is in a rural setting. Most ofthe property is open Tield. 
with a bam and sheds along the south side (Figure 1). In November 1994, the Florida 
Depanmenl of Environmental Protection (DEP) excavated 16 drums from two pits in the 
southeast comer of the site (Figure 2). The drams remain on-site near the excavation pits. 
The open pits subsequently filled with water, eithei' from rain or groundwater or a 
combination of both. 

1.2 Observations and Activities 

Groundwater, surface water, sediment, and drum, samples were collected during this sampling 
effort. In addition, geophvsicai monitorinf, and topographical surveying were conducted. 
Field work began on Monday. Janu-vj' 9. 199S and concluded on Friday, January 13: 1993. 
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2.0 METHODOLOGY ' ' 

2.1 Sampling Activities 

For all of the sampling activities, sample documentation was completed in accordance with 

, , | ^ . , ERT/REAC SOP * 2002, Sample Ciocumentation, and ERT/REAC SOP # 4010, Chain of 
' ~ Custody (COC). The packaging and shipment of samples was completed in accordance with 

'. '.,. ERT/REAC SOP H 2004,Sample Piickaging and Shipment. Field data sheets and COCs are 
": '' provided in Appendix A. 

2.1.1 Dram Sampling 

Drums were sampled after they were opened with non-sparking beryllium tools. 
Samples were collected utilizing glass drum thieves and deposited into 32-oz glass 
jars for field screening. Drum samples were collected in accordance with 
ERT/REAC SOP It 2009, Dram Sampling. Druiia samples were referenced according 
to the REAC's numbering system (REAC#1 through REAC#16) and the sample 
numbers correspond to Florida DEP numbers. Drums REAC^6, REAC#15, and 
REAC#16 could not be opened because they were filled to the top and the contents 
had solidified; therefore, they were not sampled! Dmm REAC#12 was not sampled 
upon tbe instraction of the work assigmnent maiuger because it has the same 
contents as dmm REAC#10. 

2.1.2 Chemical Categorization Screening 

Upon completion of the initial sampling, drum samples were chemically categorized 
using the Sensidyne Haztech'^ Hazcat Kit (Hazcat) quick test methods. Quick test 
methods include the following individual tests: water reactivity/solubility, haiipin 
explosivity, oxidizer, acid/base pH, cyanide, chlorine hot wire, and organic peroxide. 
Samples which showed a positive response to tbe chlorine hot wire test were also 
screened with Chemetrics™ Quantichlor Chlorine in Waste Oil and Dexsil™ ChlOr-
in oil PCB test kits. 

Each sample was tested for ignitability prior to the chemical testing with an Erdco^" 
Setaflash Flash Point Tester (Setaflash). The Setaflash was set at 140 degrees 
Fahienheit (°F) in order to charaaerize the sample as igniiable under Resource 
Conservation and Recovery Act (RCRA) regulations. 

Samples were also characterized using a Spil-fyter™ Chemical test strip. Spil-fyter 
Chemical test strip consists of five colorimetric tests: an acid/base risk test: an 
oxidizer risk test: a fluoride lisk test: an organic solvent/petroleum distillate risk test: 
and an iodine, bromine, and chloride risk test. 

Upon completion of chemical categorization screening, six composite samples were 
sent out for further laboratory/ analyses. Composite samples 00911,00915, and (}09I6 
were sent for TCLP VOA, TCLP BNA, TCLP PCB/Pesticides. and TCLP Metals 
analyses. Samples 00912. C0913, and 00914 were split and sent to two different 
laboratories for TCL VOC. BNA, and PEST/PCB, TAL metals, percent moisture, 
percent sulfur, percent chlcrine, British Thermal Units (BTU), and ash content 
analyses. 
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The following is a description of the field tests that were used to characterize the 
samples. 

Water Reactive/Solubilitv Test: 

/\ .: .: -jmount of sahqile was added to 1/2 inch of water in a test mbe. If the 
sample .did not effervesce, a stopper was placed in (he test mbe. The test mbe was 
then .•:Kiiken vigorously, .\fter allowing time for a reaction to occur, the results were 
recorded. This test detennined whether a sample is water reactive or soluble in 
water. 

Oxidizer Test: 

Two or three drops of acid test solution were placed on the oxidizer test paper and 
the sample was touched v/ith the paper. An oxidizer turns the paper blue to black. 
Ifthe test was positive, the pH ofthe sample was tested. Ifthe pH was less than or 
equal to 2, the sample was classified as an oxidizer and no other tests needed to be 
performed. Ifthe pH was greater than 2, the sample was tested for ignitability. 

If the sample was ignitable, then it was classified as an organic peroxide. If it failed 
the ignitability test, the sample was classified as an oxidizer. 

If the oxidizer test proved negative, the pH of tbe sample was tested. Samples with 
a pH greater Ihan or equal to 12 were tested for CN . If the pH was between 2.5 and 
12. the sample was tested for ignitability. For a pH less than 2.S.ihe sample was 
classified as an acid and the test ended. 

Ignitability Tests: 

The following tests were performed to determine the ignitability of the sample: 

. Hairpin Test: 

The hairpin test is a test for explosiveness. A grain-size solid or a drop of 
liquid sample was placed on a watch glass. A hairpin was heated until red 
hot. and then touched to the sample. Ifthe sample ignited into flames, the 
sample was classifii^ as an explosive. 

If there was no reaction from the hairpin test, a lit match was used to ignite 
the liquid in a watch glass. 

Observations: Exiremely Flammable: Flame jumps from match to 
liquid. 

Flammable: Stays ignited after 
removing match. 

Combustible: Requires match as a 
wick. 

Non-Flammable: Will not ignite. 
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• Setaflash Test: 

The Setaflash tester was set at 140 °F in order to characterize the liquid as 
ignitable under RCRA regulations. A small amount of each sample was placed 
iiito the chamber o.' the instrament and heated to 140°F. Once the sample 
aniduiit""reached i<(>°f. a flame was introduced to the headspace of the 
chamber. If a flash c-ccurred, tbe sample was characterized as ignitable. The 
results were recoro3-1 in the log book as "flash" or 'no-flash," with flash 
indicating that the sample was igniiable. 

• Cyanide Test: 

A small amouni of CN' test 2 solution was added to a test tube containing 1/4 
inch of CN' test I solution. Approximately 1/2 inch of the sample was added 
to another test tube. The CN' test solulion was added to the sample solution 
and then an acid test solution was added. A deep pmssian blue color 
indicated the sample contained cyanide. A positive result for CN ended the 
test and the sample was classified as a CN'. A negative result for CN' ended 
the test and then the sample was classified as caustic. 

. Chlorine Hot Wire Test: 

A chlorine hot wire was heated in a torch flame until there was no green 
flame. Tlie wire was liien allowed to cool. The wire was placed into a test 
tube containing the sample and reheated in a torch flame. A green flame 
indicated the sample contained chlorine, amine, nitrate, or ammonium salt. 

. Organic Halogenated Solvent Test: 

Based on the results of the combustibility test, the Setaflash test, the chlorine 
hot wire test and the water reactive/solubility test, an assumption was made as 
to whether or not the sample was an organic halogenated solvent. 

Clor-N-Oil test: 

The Clor-N-Oil test was used to check samples for PCBs. A precise amount of 
sample was placed into a tube. A colorless ampule containing a catalyst was broken 
and thoTxiughly mixed with the sample. A second ampule containing metallic sodium 
was broken and the sodium, activated by the catalyst, stripped chlorine from the 
sample forming sodium chloride. A buffer solution in water was added to the sample 
which neutralized the excess sodium and extracted the sodium chloride into the 
water. The water layer was then separated from the sample. 

An ampule containing a precise amount of reagent was broken and mixed with the 
water. An indicator ampule was then broken and mixed. Tlie color of the mixture 
depended on the amouni of l>CBs (chlorine) in the sample. 

The Clor-N-Oil test kit works on t.he principle of chloride determination. Since 
PCBs contain chlorine, the test kit is able to detect them. However, the test cannot 
di>.inguish between any other chlorine containing coinpound such as 
iri.hlorobenzene which may also be in transformer oil. This may cause a result 
which is known as a false positive': i.e..the oil may indicate the presence of over 50 
ppm PCBs. bui when analyzed by a gas chromatography, it will show somewhat less 
than ^0 "pm. 
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Ouanti-Chlor • ' 

In addition to and in suppon of a positive result with a CIor-N-Oil test, a Quanti-
Chlor* test kit was used. Tlie ()uanti-Chlor test yields quantitative results in 
micrograms per gram (iig/g) total chlorine io waste oil. Organic chlorine is 
converted to chloride witti nipl:'-V>Jene, Jig-lyme, and metallic sodium. The chloride 
was extracted into an aqueous buffer and titrated with mercuric nitrate. 
Diphenylcarbazone was ttie endpoint indicator. Titrets • ' , hand-held titration cells, 
were used in the mercuric nitrate titration. 

Spil-fvter Chemical Classifier Test Strip: 

In addition to the field screening tests, a Spil-fytcr chemical classifier test strip was 
used on each sample. The results of the Spil-fyter strips were used as a secondary 
test to help support the data from the H/^ZCAT testa. Some interferences that the 
Spil-fyters have are concentrated acid solutions that tend to destroy the indicators, 
heavy oils and opaque solutions mask the colors, aad light weight organic solvents 
cause color bleeding. The detection limits of the Spil-fyter are: 

• I milligram/liter C*IJ. Chlorine, 
• 3 "*/L. Hydrogen Pero:tide, 
• . 20 "•/,., Fluoride and 
• 10 "«/L. Gasoline. 

2.1.3 Groundwater Sampling 

Four temporary monitor wells were installed using hand augers (Figure 1). The PVC 
screens were installed approximately 2-3 ft below the water table. Prior to sampling, 
each monitor well was developed by purging until clear water (< SO Nephelometric 
Turbidity Units) was produced. Well development was performed in accordance with 
U.S. EPA/ERT/REAC SOP # 2044. Well Development. Peristaltic pumps were used 
to develop and sample the wells. Between 20 and 25 gallons of water were purged 
from each well during development. Periodically during development, pH, dissolved 
oxygen, temperature, and coniluctivity were monitored using the Omega Water 
Analyzer^''. Turbidity was monitored using the Lamont Turbidity Meter^. The 
instramcnts were calibrated daily to ensure accurate measurements. Temperature, 
pH. dissolved oxygen, conductivity, and turbidity, were measured in each well (Table 
"• 

Depth to water measurements were taken after development of each well. Water 
level measurements were recCTded in accordance with ERT/REAC SOP * 2043. 
Water Level Measurement. These measurements were used to detennine 
groundwater elevation (Table 2) and flow direction. 

' Quanti-Chlor • is a registered trademark of CHEMetrics. Inc. 

• Titrets* is a registered trademark of CHEMetrics, Inc. 
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Groundwater samples were collected in accordance with ERT/REAC SOP * 2007, 
Groundwater Well Sampling. The groundwater samples were analyzed for Target 
Compound List (TCL) volatile organic compounds (VOCs), base, neutral, and acid 
extractable compounds (BNAs), pesticides/polychlorinated biphenyls (PEST/PCBs), 
an<( Tcrget Analyte List (TAL) metals. Both filtered and unfiltcred samples were 

,. analyzed for T/»L nie:.V:.. -, »•• -,•.: ..:i: 

2.1.4 Surface Water Sampling 

Two surface water sample: were collected from the excavation pits in accortlance 
with ERT/REAC SOP * ioiS.Surface Water Sampling. The surface water samples 
were analyzed for TCL VOAs, BNAs. PEST/PCBs, and TAL metals. 

2.1.5 Sediment Sampling 

Three sediment samples were collected from the excavation pits using band augers. 
The sediment samples were collected ia accordance with ERT/REAC SOP # 2016, 
Sediment Sampling. These samples were analyzed for TCL VOCs, BNAs, 
PEST/PCBs and TAL metals. In addition, these samples were analyzed for Toxic 
Characteristic Leaching IVocedure (TCLP) for the same parameters. 

2.1.6 Geophysical Survey 

A survey was performed to detect and delineate geophysically anomalous areas 
indicative of buried dmm; within a 12-acre portion of the site. Variations of the 
earth's local magnetic field intensity occur in the vicinity of ferromagnetic objects. 
It is common practice to measure this field, alone or in combination with its vertical 
gradient, to locate buried ferromagnetic objects (such as steel drtuns). Empirical 
studies have shown that an individual SS-gallon steel drum can be detected when 
buned in relatively nonma{;netic material to depths of up to 10 feet. 

Electromagnetic instmments can be used to detea anomalous conductivity 
enhancements such as tho îe due to buried metallic objects (such as steel drums). 
Scattering of the quadramrr.-phase component of tbe induced electromagnetic field 
is used to determine the bulk electrical conductivity, or terrain conductivity, of the 
shallow subsurface. Enhancements of the inphase component of the scattered 
electromagnetic field result from the presence of relatively gtxxl conductors, such as 
buried metallic objects. 

Geophysical methods used in this investigation included electromagnetics and 
magnetics. A GEM* Systems model GSM-19 magnetometer/gradiomeier was used 
10 obtain the eanh's total magnetic field intensity and venical magnetic field gradient 
at geophysical grid stations. In addition, a Ceonics* EM-31 terrain conductivity 
insimmem was used to obtain terrain conductivity and inphase readings at these 
same locations. A brief description of these methods follows. 

A geophysical grid was established using a compass and a measuring tape, consisting 
of traverses spaced 20 feet apan. upon which stations v/ere located at 5-f(X)t intervals. 
The geophysical grid is shovn on data plots in which station locations are posted 
with a '-I-'symbol (Figure 3). Line orientations were magnetic nonfa-south, and 
wooden slakes were used to indicate the locations of the 0 North grid position on 
each line. 
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Data obtained each day were downloaded into a portable computer where profiles 
weie viewed for preliminary data inspection and interpretation. Hard copy plots of 
specific traverses were produced to aid in interpretation. A preliminary 
interpretation was available the following morning. 

Electromagnetics (EM-31): The electrontagnetic method (EM) is a ^eopbysic^-: 
technique based on the physical principle of inducing and detecting electrical cur;:.'<i 
flow within the eanh. including any conductor;: contained (buried) therein. The EM-
31 is a fixed-coil (approxiniaicly 10-foot separation) electromagnetic instmment that 
generates an electromagnetic fleld at a known frequency. The primary coil transmits 
the electromagnetic field and the receiving coil measures the change in electric and 
magnetic components (secoiidaty electromagmic tleid) of tbe field after propagation 
ttirough the earth. The EM-31 measures tv/o quantities: the inphase and quadramre 
phase components ofthe secondary electromagnetic field. The inphase measurement 
is more sensitive to good conductors (metallic objects) than the quadrature phase 
componetit. The quadrature phase measurement is commonly used to measure 
directly the bulk conductivity (or its inverse, resistivity) of lithologic materials. For 
this reason, the inphase component was closely reviewed for anomalies indicative of 
buried dmms. Also, the quadrature phase ixjmponent was usefiil for delineating 
changes in the conductivity due to excavation and subsequent burial. 

Prior to use of the EM-31, the instmment was calibrated according to the 
manufacmrer's recommendations. A data logger was used to record both inphase 
and quadrature phase measurements as well as all peninent site features (e.g., 
metallic debris, power lints, buildings, etc.) to ensure quality data and assist in 
anomaly delineation. 

The EM data was obtained at 5-foot intervals along traverses spaced 10 to 40 feet 
apan, depending upon specific site characteristics. A series of these traverses formed 
a data collection grid. The end points of each traverse were marked for subsequent 
anomaly location using stalces, flagging, or spray paint. 

Anomalous responses result'mg from metallic objects located on the surface were 
plotted in profile and contour form. Profile plots were used for interpretation on 
a per line basis, and contour plots were used to visualize spacial variations in 
instmment response over a large area. 

Magnetics: - The objective of the magnetic survey was to map magnetic field 
anomalies and (hereby locate their ferromagnetic sources, in this case steel drtuns. 
The lines and sample nodes were spaced in the identical locations as those of the 
EM transects. Both magnetic and magnetic gradient data were electronically 
recorded. 

The magnetic method involves precisely measuring the earth's magnetic field. A 
magnetomeier is used lo measure variations in this field over an area of interest. 
Local variations, or anomalies, in the eanh's magnetic field are caused most often 
by nearby concentrations of I'enomagnetic material. In this specific instance, a 
metallic cylinder, cement pad. steel fences and gates, as well as other surficial 
metallic debris, were (he cause of the detected anomalies. The magnetometer used 
was (he GEM" Systems. GSM-19B Overhauser Effect Gradiometer. 
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A magnetic base station was esublished in an area of low magnetic gradient 
(approximately' ± 5 natioTesla/meter) and measurements were periodically taken at 
this location during the magnetic survey to monitor tbe diurnal variation of ihe 
eanh's magnetic field. As above; all peninent site features (e.g.. metallic debris, 
metal trailer, metal tanlc! steel gate, cement pad, steel fen'je. etc.) were recorded in 
a field notebook to ensure quality data and assist in anomaly delineation. All 
magnetic and gradient data were electronically recorded in the GSM-19B control 
console/daia logger. 

Total field magnetic daia normally include the effects of diurnal variations of the 
earth's magnetic field. The diurnal variations were closely monitored by repealed 
observation of (he total magnetic field every half hour. 

2.1.7 Topographical Surveying 

A topographic survey was conducted using a Topcon^" electronic total station. The 
total station uses infrared light to calculate distances and angles between points. The 
survey was used to determine the relative locations and elevations of the geophysical 
grid, sampling locations, and other site features such as buildings, fences, and roads. 
This data was used to produce the geophysical data and the maps included in ttiis 
repon and. when combined with the water level measurements from the wells, to 
detennine the direction of groundwater flow. 

3.0 RESULTS 

3.1 Sampling Activities 

3.1.1 Chemical Categorization licreening 

Dram contents were caie|;orized using several field screening methods (Table 3). 
Based on the results of the screening, samples were composited into ttiree solid 
samples and three liquid samples. The solid samples were analyzed for TCL/TAL 
and TCLP analytes. The liquid composites were analyzed for disposal characteristics 
and TCL analytes (Table 4). 

Appendix A contains the field notes and Appendix B contains the results of 
addiiionai field screening methods. 

3.1.2 Dmm Samples 

The results of the analysis of the three liquid composites indicate high levels of 
VOCs, especially aceione and styrene (Table 5). No BNAs were detected in any of 
these liquid samples. All three dmm samples contained elevated levels of sodium, 
potassium, manganese, nuigncsium, and cobalt. The results of the disposal 
characterization analyses indicate that samples REAC #2 and REAC #9 have high 
BTU levels and low percent moisture where as sample REAC *4 has a low BTU and 
high percent moisture (Tabi; 6). Percent ash. chloride, and sulfur were relatively 
low and consisieni in ail thn:t samples. REAC #2 and REAC #4 were overpacked 
due to poor condition. 
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The results -of the TCLP analysis for 
concentratiptis of VOCs are present, 
benzoic acid) and two metals (sodium ; 
levels of PEST/PCBs were very low levt 

3.1.3 Groundwater Samples 

Elevated concentrations of metals and ' 
However, no concentrations were detec 
(MCL) for those analytes widi an esta 
and Florida state MCLs. There was v. 
of the filtered and unfiltered sample-
majority of the metals in the grouc 
detected in groundwaler samples (Ta 

3.1.4 Surface Water Sampling 

PEST/PCBs were noi detected in a-
(di-n-butylphihalate) and one VO' 
metals analyses results indicate tlia: 
samples arc dissolved in tbe water 
filtered and unfiltered sample c 
calcium, and aluminum Were detec 
were detected above MCLs. 

3.1.5 Sediment Samples 

Phthalates wen the only BNAs 
compounds were also detecied 
also detected in sediments (Tab 

The results of the TCLP analy: 
detecied. Ofthe BNAs detected 
eihylhexyDphthalaie were also 
in low concentrations. No PE; 
(Table 11). 

Geophysical Survey 

3.2.1 Geophysical Results 

Contour plots ol' magncdc 
EM-31 terrain conducnvily 
thai some coniours and co 
are locaied. and arc ihere 
drawn greater than 20-fet 
interpolations. 

Eleciromagnciic sue tear 
a meial lank. debris pili 
drums arc evident in the 
type anomalies can be ; 
obscp.i:L' uiihin a shall 
all 01' ihc c\i.jvaied J r 

098\del\tr\9503.. 



A metal automobile gas tank was noted on Line lOOW, Station 125N and is apparent 
in the data as the peak in the EM-31 inphase (see Appendix C). The peak in the 
EM-31 inphase data, as shown in EM Line 60E, Station ISON (Appendix C) 
corresponds to the interpreted cache of dmms. The magnetic gradient field 
corresponding to Line 60E. Station I50N indicates a low peak anomaly. Tbe p'.i(tera 
depicting the surface debris pile on line 60E. Station 50N (Appendix C) indicates a 
high peak for the EM-31 inphase component and a low trough for the tnagneric 
gradient component. 

The diuraal variations m.iy be neglected after careful observations of the (oial 
magnetic field at the base station and comparison with a strong anomaly of about 
47500nT due to drams exjiosed in the pit on Line 60E, Station ISON (Figure s). 
Therefore, the diumal vari;ition amplimde is relatively insignificant, indicating that 
diuraal corrections to thest; data ate not necessary for the purposes of identifying 
large metallic responses. 

3.3 Groimdwater Elevation and Flow 

The deplh to water measurements were recorded after the development of each well. Based 
on the elevations of the groundwater, the flow direction was detennined (Figure 8). 
Groundwater flow appears to be flowing in an easterly direction. 

4.0 Conclusions 

Sixteen dmms were sampled to determine disposal charaneristics. Based on the results of the field 
tests, the dmm samples were composited into three liquid and three solid samples. Results of the 
analyses indicate elevated levels of volatile organics and metals. 

Surface water, groundwater, and sediment :->amples were also collected. No analyte exceeded 
established MCLs for the groundwater and surface water samples. Low levels of VOCs, metals, and 
BNAs were detected in sediment samples. 

Based on the results of a geophysical survey, all anomalies can be accounted for based on surface 
metal (known as drams and stmcmres). Nd other anomalies were noted which would indicate 
addiiionai buried dmms. 

098\del\ir\9503\ti<X)98 10 
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TABLE 1 
FINAL GROUNDWATER FIELD PARAMETERS 

PIEH DRUM SITE 
BRADENTON, FLORIDA 

JANUARY 1995 

Well ID 

• MW-N 
MW-S 
MW-E 

" MW-W 

Dalo Installed 

1/11/9S 
' i /h/95 

i/M/95 
' UU/9S 

Date developed 
and Sampled 

Parameters 
Temperature 1 Dissolved Conductivity 

pH (C) jOxygen (ppm) (uS/cm) 

I/1W9S 
" iMt /95 ' 

J/ri/9S 
r/il/95 

4.S8 
4.68 
4.9T 
4.52 

18.7 
t9.J 
18.8 
17.8 

2.3 
2.2 
3.3 
0.7 

658 
247 
351 
741 

TurMdlty 
(NTU) 

37.1 
78 

48.9 
12 

NTU = Nephelometric Turbidity Units 
/JS = micro Siemens (10 - 6 Siemens) 



TABLE 2 
GROUNDWATER ELEVATION DATA 

PIER DRUM SITE 
BRADENTON, FLORIDA 

JANUARY 1995 

LOCATION 

SURFACE 
ELEVATION 

(ft) 

DEPTH TO 
WATER 

(ft) 

GROUNDWATER 
ELEVATION 

(ft) 

MW-N 
MW-S 
MW-E 
MW-W 

99.71 
100.45 
99.63 

100.75 

1.88 
2.58 
1.91 
2.81 

97.83 
97.87 
97.72 
97.94 

All elevations are relative to the site. 



TABLE 3 
CHEUtCAL CATEOOnZATION SCREENINO 

PIER DRUM SITE 
BRAOENION, FLORIDA 

10 JANUABT 1»II5 

TWAUkB j ""flEAC" FISHi " j 
Sampla I sampla I OEP Onn 
Numbaf |_Ntnnbar^| HumbafJ . tVPf . 

_ 6 0 l 
602" 

"eoi" 
" 604" 
• (105 

not, 

61S 
' 616 ' 

REAC«I 
R E A C i j 
REAC*} 
i i |AC«4 
f i l ^ACis ' 
i iEAC«6 
Mr«C»7 
i;; Ac#6 
l<LACf9 
rii:AC«ib 
l l i i A C # l l 
u i : / k c » i 2 
REACf i i 
REAC#i4 
i i ^ A c i i i 
RE/icfie 

09 
10 ' 

12 

ii 

16 

ITE 

• ' I 
i / E ' 
i/E " 
i/E " 
17E" 
17E 

• i/f" ' '1 
iJE " 
I ;E 
i'i 
i/E 
i/E 
l?E_ 
i/E 

" " X 

an. 

N/A 
M/A' 

5 
7 
7 
7 

H/A 
N/A 

7 
7 
7 

' 7 
7 

N/A 
7 
7 

N/A "1 
N/A 

P 
P 
N 

N 
N/A 

N 
P 
T 
N 
N 

N/A 
N 
N 

N/A 
N/A 

- N -C 
N - C 
N - C — ' 
N-C 
N-C 
N(A 

N - C 
N - C 

Cloudy Whlla 
" ' N -C 

N-C 
N/A 

N - C 
N-C 
N/A 
N.'A 

N/A 
S tF 

S 
N/A 

F 
N(A 
N/A 

9 
N/A 

S 

s 
N/A 
N/A 

F 
N/A 
N/A 

N 
+ 

N/A 
N/A 
N/A 

.N/A 
N/A 
N/A 
N/A" 

"WA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

H/A 
640-2400ppm 

N/A 
N/A 
N/A 
N//. 
N/A 
N/A' " 
t i / A " " ' 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
4 a * 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
.•!;A 
N/A 

" '^r 1' .jpartnoni o l Envlronmenlil protacfJon 
'KA s Non Appllcabla 
• 1-C = No Cti^no* 
S = Sinks, r = Ftoals 
4 E Organic Solvent. Peltolaum, OtstOile Risk: S = lodtn*. BfomlrM, Chlortne Rlslt 
r = ToUl SohAtnily: P ° Parclat Soh^Ully; N e No SotU)aBv 
NOIE Onjins #6. #15. #16 could nol bs opaned. and drum #i2wa«d#term(ned tohavolh«»amaconl»rt»Mdiun» #10 



TABLE 4 
DRUM SAUPLE COMPOSCTE SCHEME 

PIER DRUM SfTE 
BRADENTON, FLORIDA 

JANUARY. 1995 

rcomposile 
L ID 

Composing'Sctieme 
Original 

Sample ID 
Sample 
Phase 

Analysis 

00912 

00913 

00914 

00911 

00915 

00916 

HEAC#9' 

REAC #2 

REAC #4 

REAC 
#1.8.9M1 
REAC #5 

REAC 
#3,7,10,13,14 

liquid 

liquid 

Uquid 

solid 

soBd 

solid 

Disposal & 
TCUTAL 

Disposals 
TCUTAL 

Disposal & 
TCL/TAL 

TCL 
(TCLP) 
TCL 

(TCLP) 
TCL 

(TCIP) 

* Drum #9 had both a liquid anil a solid layer 
Disposal Parameters include: % moistuie, % sulfur, % cliloiide, BTU, Ash content 
TCL - refers to the Target Compound Ust for VOC, BNA. and Pest/PCB 
TAL - lefers to the Target Analyte Ust for metals 



TABLES 
SUMMART OF RESULTS FOR DRUM UQUID COMPOSITE SAMPLES 

PIER DRUM SITE 
•r4, fiQAOEKraN, FLORIDA 

ANMARV JANUARY 1995 

SAMPLE ID 
1 SAMPLE LOCATION 

.PARAMETER 

00912" .;.:<r 
- R E A C # 9 - ^ 

Cone MDL 

nan. 

00913 
REAC#2 

Cone 
nan. 

MOL 

nan. 

00914 
REAC#4 

Cone 

nan. 
MDL 

nan. 

METALS 1 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manqanese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

690 
ND 
29 
7.0 

410* 
80 

7300 
520 

18* 
61 

eooo 
3000 

66 
12000 
21000 

ND 
1900 

100 
10 
10 

4.0 
0.2D* 

10 
10 
10 

O.OS* 
10 

1000 
4.0 

ao 
4000 
1000 

10 
10 

NO 
ND 
23 
34 

400* 
120 

40000 
150 

360* 

laoo 
8000 
5700 

850 
35000 
71000 

ND 
3600 

100 
10 
10 

4.0 
0 .20* 

10 
10 
10 

0 .05* 

10 
1000 

4.0 

ao 
4000 

1000 

10 
10 

25000 
22 

240 
ND 
37* 
47 

900 
660 
310* 

38 
10000 

1500 
30 

1 2 X 0 
29000 

32 
330 

100 
10 
10 

4.0 
0.20* 

10 
10 
10 

0.05* 
10 

1000 
4.0 
20 

4000 
1000 

10 
10 

PEST/PCBS 1 
a -BHC 
Aldrin 

0.16 
ND 

0.11 
0.11 

ND 
0.18 

0.11 
0.11 

ND 
N D , 

0.11 
0.11 

VOCS 
Acetone 
2-BiJtanone 
Benzene 
Toluene 
Ethylbenzene 

1 p&m Xylene 
10-Xylene 
1 Styrene 
i Isopropylbenzene 
1 n-Propylbenzene 
11,2,4-Trimethylbenzene 
1 Naphthalene 

130000* 
ND 

11000 
5400 

21000 
16000 
B400 

1200000 
6500 
7600 

1 17000 
3400J 

10* 
20000 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
SOOO 

5000 

230000* 
NO 

12000 
41 OOJ 

88000 
51000 

NO 
16000000 

21000 
17000 
23000 

ND 

10* 
20000 

5000 

5000 

SOOO 
5000 

5000 
5000 

5000 

5000 

5000 

5000 

14000* 
89000 

ND 
9600 

37000 
ND 

800J 
26000 

ND 
ND 

45000 
7200 

20* 
4000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

MOL = Method Oetection Limit 
ND = Not Detected 
* = Concemration and MDL reported in milligram per liter (mg/L) 
NOTE: Mercury analysis was not performed due to insufTiclsnt sample size. 



TABLES 
RESULTS OF AIMLYSIS FOR DISPOSAL 
CHARACTERlStlCS ON DRUM UOUIDS 

PIER DRUM SITE 
BRACr we^VFLbWDA 

J ; ' : • : • ' - y t « : P • ' • • ' " - • • • 

Paramoter 

CoK/iiJ^WB ID 
n i £ A C # 8 K E A C ^ Z 
ID « 00912 ID # 00913 

REAC # 4 
ID # 00914 

Heat Value (BTU/lb) 
Percent Ash Content 
Peicent Chloiide 
Percent Sulfur 
Percent Moistuie Content 

3379 
0.2 

0.33 
+0.1 
53.0 

5470 
0.26 
0.34 

+0.10 
9.4 

+50 
+0.1 
0.44 
0.10 
89.6 



TABLE 7 
SUMMARY OF TCLP ANALYSES RESULTS FOR DRUM SOUDS 

PIER DRUM SITE 
BRAOEIMTON; FLORIDA 

JANUARY 1995 . . . ,; 

SAMPLE NUMBER 
SAMPLE LOCATION 

PARAMETER 

00911 
REAC# 1.8.9.11 

CONC 
pan. 

MDL 
H9/L 

r.-u 
009M -v̂  

REAC#5 
CONC 
JIO/L 

MOL 
JioA. 

00916 
rj;:/.C#3.7.10,13.14 
CONC 
UO/L 

MDL 
UQfl. 

BNAS 1 
Benzyl Alchohol 
Benzoic Acid 
Oi-n-buty l phthalate 
phenol 
2-Methylphenol 

1000 
120 
40 

110 
860 

20 
. 20 
. 2 0 

20 
20 

83 
270 
34 
17J 
ND 

20 
20 
20 
20 
20 

ISO 
4800E 

9J 
34 
ND 

20; 
20. 
201 
201 
20! 

UETALS 
Cadmium 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

167 
435000 

470 
NO 

2190 
102 

4300 
350 

4200 
3100000 

440 

BO 
2500 
250 
50 

200 
20 

500 
100 

1000 
500000 

50 

ND 
2800 

ND 
ND 
ND 
7.9 

300 
ND 

1580 
2300000 

210 

4 
250 
250 
50 

200 
5 

50 
100 
too 

500000 
50 

NO 
1290 

NO 
50 

760 
6.1 
170 
ND 

570 
1800000 

130 

4 
250 
250 

50 
200 

5 
50 

100 
100 

500000 
50 

PEST/PCBS 
BHC-delta 1 
Endosulfan-alpha ! 

0.6 
ND 

0.18! 
0.181 

ND 
ND 

0.11 
0.11 

NO 
1.0 

0.25 
0.25 

irOC's 
Acetone 
Styrene 

! 1300000D 1 
1 6100 1 

501)01 
5000 i 

11000J 
130W0 

5000 
2000 

ND 
40000 

2500 
2500 

MDL = Method Oetection Limit 
ND o Not Detected 
E = Exceeds calibration range, estimated value 
J = Detected Below Detection Limit 



-•3 
TABUEB 

SUMIMf lY OF GROUNDWATER W H J . SAMPUE RESULTS 

meiDfluusnE 
BRAOBITON. FLORIDA 

JANUARV l o a s 

SAMPLE NUMBER 
SAMPLE LOCATION . 

PARAMETER 
MCL 
(igrt. 

00638 
M W - S - D U P 

CONC 

PS/L 
MDL 
pg/L 

00641 
. M W - N 

CONC 
M / L 

MDL 
Pin. 

00635 
M W - S 

CONC MDL 
tfo/L m x 

r». : f : . 
v n - : : 

CONC 1 MDL 
uan. 1 ua/L 

00tSJ7 
MVy-(£ 

CONC 
ua/L 

MOL 
pan-

BNA' , 
Di-n-butylphthalate 1 NEL 1 1J.B 1 10.01 SOB 1 11.01 2J,B 1 10.01 668 1 11.0! U B 11.0 

UETALS (UNFILTEHEO) 
Aluminum 
Araanic 
Barium 
Calcium 
Ctiromium 
Iron 
L«ad 
Magneaium 
Manoanaaa 
Potaatium 
Sodium 
Vanadium 
Zinc 

NEL 
SO 

2000 
NEL 
too 
N a 
15 

N a 
N a 
N a 

•160000 
N a 
N a 

1200 
3.5 
IB 

4000 
ND 

S400 
NO 

4200 
4 

ND 
29000 

ND 
NO 

40.0 
2.2 
4.0 
100 
2.B 
10 

2.2 
SOO 
2.0 

2000 
500 
5.0 
s.o 

16000 
12.0 
44.0 

2300 
1B.0 

4100 
3.0 

1400 
S.O 
ND 

3800 
25.0 

ND 

40 
2.2 
4.0 
100 
£ 8 
10 

2.2 
BOO 
2.0 

SOO 
9.0 
5.0 

1400 
3.0 

16.0 -
4100 

NO 
9200 

ND 
4300 

3.0 
ND 

300fX) 
ND 
ND 

40 
2.2 
4.0 
100 
2.B 
10 

2.2 
500 
2.0 

2000 
500 
S.O 
5.0 

7400 
10.0 
30.0 

27000 
7.6 

6600 
NO 

13000 
6.0 

2100 
75000 

12.0 
ND 

40 
2.2 
4.0 
100 
2.8 
10 

2.2 
SOO 
2.0 

SOO 
S.O 
5.0 

10000 
19.0 
38.0 
S800 
13.0 

4500 
3.2 

S600 
6.0 
NO 

40000 
11.0 

ND 

40 
2.2 
4.0 
100 
2.8 
10 

2.2 
SOO 
2.0 

2000 
SOO 
5.0 
5.0 

UETALS IFILTERED) 
Aluminum 
Amanic 
Barium 
Calcium 
Ctiromium 
Iron 
Laad 
Magnaaium 
Manganaaa 
Polaaaium 
Sodium 
Vanadium 
Zinc 

N a 
SO 

2000 
NEL 
100 
NEL 
15 

NEL 
NEL 
NEL 

•160000 
NEL 
NEL 

1000 
3.3 
17 

4000 
ND 

9100 
ND 

4100 
3 

NO 
29000 

ND 
NO 

40 
2.2 

4 
100 
2.8 
10 

2.2 
500 
2.0 

2000 
SOO 
S.O 
5.0 

3400 
10.0 
4.0 

170O 
ND 

1700 
ND 

870 
ND 
ND 

3000 
S.O 
NC 

40 
2.2 
4.0 
100 
2.8 
10 

2.2 
SOO 
2.0 

2000 
SOO 
S.O 
5.0 

1100 
2.8 

17.0 
4100 

ND 
9200 

NO 
4200 

3.0 
ND 

ND 
ND 

40 
2.2 
4.0 
100 
2.6 
10 

2.2 
SOO 
2.0 

SOO 
S.O 
5.0 

3500 
10.0 
10.0 

28000 
3.8 

5800 
NO 

13000 
3.0 
NO 

76000 
7.0 
5.0 

40 
2.2 
4.0 
100 
2.8 
10 

2.2 
SOO 
2.0 

2000 
SOO 
5.0 
5.0 

4100 
15.0 
9.0 

3.5 
3600 

ND 
5600 

5.0 
NO 

40000 
ND 

. ND 

40 
2 2 
4.0 
100 
2.8 
10 

2.2 
SOO 
2.0 

2000 
500 
5.0 
5.0 

I PEST/PCB't NA I No Analyiaa Ware Datactad. 

i r o c a 
Acatona 
Mamvl-tartiary-butylamer 
Toluana 

• NEL 
1 NEL 
; 1000 

6.2 ' 
ND 1 
ND i 

2.01 
1.01 
1.0 

3.* 1 
14.0 1 
ND . 

2.0 
1.0 
1.0 

7 5 
ND 
ND 

2.0 
1.0 
1.01 

3.7 
NO 
ND 

2.0 
1.0 
1.0 

8.0 
ND 
2.2 

2.0 
1.0 
1.0 

MCL B Maximum Contaminant Leval 
NOTE: All aitablishad MCLa raportad indicata Florida Staia and Fadaral Ragulatlona. 
NEL = No Esiabliahad MCL 
'Florida Stata Dapartmant of Protaction MCL 
MOL e Method Oatacbon Limit 
ND a Not Oatactad 
B B Compound tound in blank 
J a Oatactad below detection limit 
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TABLE 9 
SUMMARY OF SURFACE WATER SAMPLE RESULTS 

PIER DRUM STTE 
BRADENTON. FLORIDA 

JANUARY 1995 

SAMPLE NUMBER 
SAMPLE LOCATION 

PARAMETER 

00639 

MCL 
<ig/L 

W-PIT 
CONC 1 MDL 
pg/L 1 pglL 

00638 
N-prT 

CONC 
f f l /L 

MDL 
/if l/L 

\BNAS 
rPi-n-butylphthalate NEL 478 I 10| 388 11 

METALS fUNFILTERED) 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

NEL 
50 

2000 
NEL 
100 
NEL 
IS 

NEL 
NEL 
NEL 

•160000 
NEL 
NEL 

2000 
10.0 
9.0 

12000 
3.6 

1600 
ND 

4600 
26.0 
2300 

30003. 
8.0 

56.0 

- 401 2300 
2.2 30 
4.0 20 
1001 17000 
2.8 8.6 
10 950 

2.2 ND 
SOO 6500 
2.0 18 

20001 4900 
5001 2S000 
5.01 7 
5.01 27 

40 
2.2 

4 
100 
2.8 
10 

2.2 
SOO 
2.0 

2000 
500 

S 
5 

UETALS (FILTERED) I 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

NEL 
50 

2000 
NEL 
100 
NEL 
15 

NEL 
NEL 
NEL 

•160000 
NEL 
NEL 

1400 1 
9.6 i 
7.0 i 

9800 i 
2.9 : 

1100 i 
ND 1 

3600 i 
21.0 1 
NU ' 

230a) i 
6.0 ! 

45.0 1 

401 870 
2.2! 29 
4.01 10 
100116000 
2.8 i 4.S 
101 560 

2.21 ND 
5001 5800 
2.01 13 

20001 4400 
5001 23000 
5.01 NO 
5.01 25 

40 
2.2 

4 
100 
2.8 
10 

2.2 
500 

2 
2000 

500 
5.0 
5.0 

i PEST/PCBS NA ; No Analytes Were Detected. 

i VOCS 
1 Acetone 1 NEL 7.3 : 2.01 ND 1 2 

MCL = Maximum Contaminant Level 
NOTE: All MCL reponed are for Florida State and Federal Regulations unless 
othenwise noted. 
NEL = No Established MCL 
•Florida Slate Depanment of Protection MC. 
MOL = Method Detection Limit 
ND = Not Detected 
B = Compound found in blank 
J ^ Delected beio^ detectic limit 

file:///BNAS


TABLE 10 
SUMMARY OF RESULTS FOR SEDIMENT SAMPLES 

PIER DRUM SITE 
BRADENTON, FLORIDA 2 ' 

JANUARY 1995 

! SAMPLE NUMBER 
! SAMPLE LOCATION 
i 
; PARAMETER 

A00642 
S E D - S 

CONC 
/ ig /Kg 

MDL 

A00643 
S E D - N 

CONC 
/ ig /Kg 

MDL 
pg /Kg 

A00644 
S E D - E 

CONC 
ug/Kg 

MDL 
/ jg /Kg 

SAM'S 
! Benzyl Alcohol 
\ Diethylphthalate 
1 Di-n-butylphthalate 
1 Butylbenzylphythalate 
1 Bis(2-Ethylhexvl)phthalate 

ND 407 
87J 

2765B 
179J.B 
338J.B 

407 
407 
407 
407 

ND 
ND 

3029B 
156J,B 

ND 

3981 ND 
3981 ND 
3981 1581B 
3981 ND 
3981 39J.B 

402 
402 
402 
402 
402 

METALS 
AluiTiinum 
Barium 
Calcium 
Chromium 
Iron 
Sodium 
Zinc 

660000 
4700 

290000 
1400 

200000 
69000 

5400 

940(1 
3800 

47000 
600 

8400 
47000 

1900 

470000 
3600 

94000 
ND 

150000 
63000 

ND 

8900 
3600 

45000 
700 

8000 
45000 

1800 

330000 
ND 

61000 
ND 

4300 
93000 

3400 

9300 
3700 

47000 
700 

8400 
47000 

1900 

\PEST/PCB's I No Analytes Were Detected 

1 VOCs 
1 Acetone ' 
1 Methyl - tertiary - buty lether j 
i Toluene | 
1 Ethylbenzene I 
i o-Xylene 
1 Styrene 
1 Isopropylbenzene 
in-Propyibenzene 
1,2,4-Trimethylbenzene 

207 1 
NO i 
12 1 

670 1 
2.4 i 
2.8 i 
2.1 . 
1.6 
3.3 

2.5 i 
1.31 
1.31 
1.31 
1.3! 
1.3! 
1.3: 
1.3' 
1.3. 

ND 
ND 

0.9J 
ND 
ND 
ND 
NO 
ND 
NO 

2.61 
1.21 
1.21 
1.2! 
1.21 
1.21 
1.2! 
1.21 
1.2! 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

2.5 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

MDL = Method Detection Limit 
ND = Not Detected 
J = Compound Detected Below Method Detection Limit 
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TABLE 11 
SUMMARY OF TCLP ANALYSES RESULTS IN SEDIMENT SAMPLES 

PIER DRUM SITE 
BRADENTON. FLORIDA 

JANUARY 1905 

i SAMPLE NUMBER 
i SAMPLE LOCATION 

A00525 
SED-S 

Cone 
I PARAMETER na/ i 

MDL 
//g/L 

A00526 
SEO-N 

Cone 
fig/L 

MDL 
f/g/L 

A,D00527 
SED-E 

Cone 1 MDL 
>ig/L 1 f/fl/L 

BNA-s 
1 Benzyl Alcohol ! 
Diethylphthalate ! 
Di-n-butylphthalate i 
Butylbenzylphythalate 1 
Bls(2-Ethylhexyl)phthalate 1 

16 
5J 

56B 
ND 

12J,B 

13 
13 
13 
13 
13 

17 
2J 

45B 
4J,B 
I I B 

15J ! 
ND i 

91B 1 
2J,B 

15J,6 

16 
16 
16 
16 
16 

METALS 
Arsenic 6.3 | .2.2 
Barium 930 
Chromium 1 8.0 

4.0 
S.O 

Lead 3.2 | 2.2 

ND 
28 
NO 
ND 

2.21 ND 
4.0 
5.0 

11 
ND 

2.21 NO 

2.2 
4.0 
5.0 
2.2 

[PEST/PCBS i No Analytes Were Detected. 

'.VOA's I No Analytes Were Detacted. 

MDL = Method Detection Umit 
ND = Not Detected 
J = Detected Below Detection Umit 
B = Detected In Blank Sample 
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FIELP PATA SHEET 

REAC, EDISON, NJ 
(908) 321-4200 

EPA CONTRACT 68-C4-0022 

00B34 

•J I 

Date . 

Time 

Samplers . , jjiin^icia. ' - .......—f f , . --jt..^ 

I f l l n S Site Name: p . J l " ' j P ^ t ^ ^ W 

.^c^P 
j l ' I if •'} ^Sample LQcalion H i X i - JA) 

Cham of Custody No.: 

REAC Task Leader / ^ . / x . . o >S 

EPA WAM: P - , r 7 ^ T f ^ . - ^ / / 

Wor1( Assignment M .^or?9.!<' 

SHE DESCRIPTION 

landfill 

industrial 

commercial 

festaentiai 

hedgerows 

old fitfid 

wooded 

farmland 

gully 

floodplain 

upland palustnne 

lowland nvenne 

lacustrine 

SOIL TVPE 

rock clay 

gravel mucK 

sand loam 

stit peat 

color 

SURFACE WATER 

color 

odor 

flow 

direction 

STREAM 

width 

depth 

velocity cm/s 

pools % 

riffles % 

BOTTOM 

rock silt 

rubble day 

gravel organic 

shell other 

sand 

SAMPLE TYPE 

surface water 

DunowaTt 

potable water 

seoiment 

soil 

effluent 

sludge 

leacnate 

waste 

otner 

DEVICE 

kemmerer 

trowel 

bucket 

auger 

ekman 

ponar 

othef_ 

SAMPLE INFORMATION 

color_ 

odor_ 

iemp_ 

0 0 

pH 

ORP 

salinity 

sample depths 

tide stage 

WEATHER PARAMETERS 

. ambient temp 

barometric pressure_ 

_ relative humidity 

weather conditions 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 

A halogenated & aromatic volatiles 

B volatiles 

C trihalomethanes 

0 pesticioes/PCB 

E PCB 

F base neuuaifacio extractables 

G pesticides, dnnkmg water 

H nerbicioes. dnnktng water 

1 other 

INORGANICS 

A metals, pnorriy pollutant 

B metals. TAL 

C meials scan (iCP) 

D metals, othci 

OTHER ANALYSES 

A total cynanide 

B, total phenol 

C petroleum hydrocaroons 

0 pH 

E alkalinity 

F hardness 

G total dissolved solids 

H total suspiindeo solids 

1 sulfate 

J. TOC 

K gram size 

L. percent mcisture 

M otner 

CONTAINER 

glass jar 

plastic jar 

acetate core 

plastic bag 

plastic bucket 

other 

STORAGE 

wet ice 

dry ice 

amoient 

PRESERVATIVES 

HNO, 

NaOH 

Zn Acetate 

HCI 

Na,SO. 

other 

RCRA 

A TCLP 

6 tgnttatiility 

C corrosivity _ 

D reactivity 

E other 

COMMENTS A. - I'Ji^J-::. ' O . - ^- i^ l 'S 



00635 

REAC, EDISON, NJ 
(908) 321-4200 

EPA CONTRACT 68-C4-0022 

2 : 

Date_ 

Time 
"m 

. -"< > 

Samnlefs: . J t H t ^ ^ T ^ K ' U P ^ / ^ 

. Sile Nama: f ' r J r .Jptyvfl 

. Sample Location:_ 

0 ^ 
Chain of Custody No.: ., 

REAC Task Leader ^ X A 

EPA WAM: 

MiJU 
^ 1 / ^ t ^ 

Worn Assisnment No.: / y V r o 

SITE DESCRIPTION 

landlill old field upland palusuine 

industrial wooded lowland nve 

commercial farmland lacustrine 

residential guliy 

hedgerows floodplain 

SAMPLE TYPE 

surface water effluent 

^ rSunaiMier sludge 

potable waler leachate 

sediment waste 

ANALYSES TO BE PERFORMED 

ORGANICS 

A halogenated & aromatic voiatiies 

8 voiaiiies 

C trihalomethanes 

0 peslicides'PCB 

E PCB 

F base neuirai/acro extractables 

G oestictdes. drimtinq water 

H hert^iCides. dnnkmg water 

1 otner 

INORGANICS 

A metals, priority pollutant 

B metals. TAL 

C metals scan UCP) 

0 melais. olher 

RCRA 

A TCLP 

B ignitability 

C corrosivilv D H 

0 reactivity 

E other 

nne 

DEVICE 

SOIL TYPE SURFACE WATER 

rocJc 

gravel 

sand 

sill 

color 

ciav color 

muck odor 

loam flow 

peal direction 

STREAM 

width 

depth 

velocity cm/s 

pools % 

riffles % 

SAMPLE INFORMATION 

kemmerer oonar color 

trowel otner odor 

bucket temo 

auosr DO 

ekman cond 

OTHER ANALYSES 

A total cynanide 

B total phenol 

C. petroleum hydrocarttons 

0 pH 
E. alkalinity 

F hardness 

G tolal dissolved solids 

H total suspended solids 

1 sulfate 

J TOC 

K gram sizs 

L. percent noisture 

M other 

D H 

ORP 

salinihr 

sampte deplh 

tide staae 

BOTTOM 

rock 

rubble 

gravel 

shell 

sand 

silt 

Clay 

organic 

other 

WEATHER PARAMETERS 

. ambient 

. baromel 

_ reiattve 

. weather 

SAMPLE PREPARATION 

CONTAINER 

glass jar 

plastic jar 

acetate core 

plastic bag 

plastic bucket 

olher 

STORAGE 

wet ice 

dry ice 

ambient 

temp 

;ric pressure 

humiditv 

conditions^ 

PRESERVATIVES 

HNO, 

NaOH 

Zn Acetate 

HCI 
Na,SO. 

olher 

_ 
COMMENTS A - l ' j r w 

£ •• U ^ r J ' P r ^ 

p - i/P-
r - C'if. 
^ - {,..,/ Re-



00636 
REAC, EDISON, NJ 

(908)321-4200 
EPA CONTRACT 68-C4-0022 

9 

. 
, J Samplers: r . j ^ t t . - ^ : -

Date X ' ^ - ^ Site Nama: P l ^ <" l^'i 

Time / i •'<^ ^ Sample Location- f ^ u J - I 

SITE DESCRIPTION 

landfill old field upland paiustnne 

industrial wooded lowland nvenne 

commercial larmiand lacusinne 

residential gully 

hedgerows floodplain 

SAMPLE TYPE DEVICE 

surface water effluent kemmere 

"^^^iiodMiflfff siuOQf irowei 

potable water leachate bucket 

sediment waste auger 

soil omer ekman 

ANALYSES TO 8E PERFORMED 

ORGANICS 

A halogenated & aromatic volatiles 

3 volatiles 

C Irinalomethanes 

0. pesiiciOes/PCB 

E PCB 

F base neutrawacio ej i iactabies 

H herbicides drinking water 

1 other 

INORGANICS 

A metals, priority pollutant 

B melals. TAL 

C metals scan ( iCPj 

D meials other 

RCRA 

A TCLP 

B ignitability 

C corrosivilv oH 

D reactivity 

E other 

COMMENTS / ; ; . 

i ^'-^PP 
'•- .t ^lU 

c p . /X;<-Jki 

"<,v^ 

•MP > . • • - ' . • 

SOIL TYPE SURFACE WATER 

rock 

gravel 

sand 

sill 

co lor^ 

clay color 

muck odor 

loam flow 

peal direction 

Cham of Custody No.: 

REAC Task Leader A 

EPA WAM: X t » 1 ^ 

Work Assignment No.: 

[ STREAM 

width , , 

depth 

velocitv cm/s 

pools % 

SAMPLE INFORIlMTION 

r ponar color 

other odor 

lemp 

DO 

cond 

'. 

OTHER ANALYSES 

A. tolal cynanide 

B total phenol 

C oelroleu.-n hydrocaitons 

0 pH 

E alkalinity 

F hardness 

G lotal dissolved solids 

M total suspended solids 

1 sulfate 

J. TOC 

K gram size . 

L percent moisture 

M other 

oH 

ORP 

salinity 

sample depth 

tide siaae 

• U* f^ 
^^y 

Do9t 

BOTTOM 

rocit Sill 

rubble clay 

gravel organic 

shell olher 

sand 

WEATHER PARAMETERS 

amoient temo 

barometric pressure 

relative humiditv 

weather conditions 

SAMPLE PREPARATION 

CONTAINER 

glass )ar 

plastic jar 

acetate core 

plastic bag 

plastic bucket 

olher 

STORAGE 

wet ice 

dry ice 

ambient 

PRESERVATIVES 

HNO, 

NaOH 

Zn Acetate 

HCI 
Na,SO. 

clher 

n - \li',9-: 



REAC, EDISON. NJ 
|!)08) 321-4200 

EPA CONTRACT 68-C4-0022 

00637 

J i 

Date: 

Time 
4 ^ Site Name: P i t ^ P f ^ 

Samplers:, 

Chain cf Custody No.:, 

REAC Task L e a d e r . 

EPA WAM: 

^ p . / Sample Location: A t U 3 g Worli Assignment No.:. 

ZZ X ^ P ^ 
0?i' 

SITE DESCRIPTION 

landfill 

rndustrial 

commercial 

residential 

hedgerows 

old field 

wooded 

farmland 

gully 

floodplain 

upland paluslnne 

lowland nvenne 

lacustrine 

SOIL TYPE 

rock clay 

gravel muck 

sand loam 

silt pest 

color 

SURFACE WATER 

, color 

odor 

flow 

direction 

STREAM 

width 

depth 

vetodtv cnvs 

pools % 

riffles % 

BOTTOM 

rock Silt 

rubble clay 

gravel organic 

shell other 

send 

SAMPLE TYPE 

surface water 

groundwater 

potable water 

sediment 

soil 

effluent 

sludge 

leachate 

waste 

other 

DEVICE 

kemmerer 

trowel 

bucket 

auger 

ekman 

SAMPLE INFORMATION 

ponar 

otner_ 

colQr_ 

odor_ 

temp__ 

pH 

ORP 

salinity 

sample depth_ 

tide staoe 

WEATHER PARAMETERS 

, ambient temp 

baronrtetric pressure^ 

_ relative humidity 

weather conditions , 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 

A. halogenated & aromatic volatiles 

B. volatiles. 

C tnnsiomeihanes 

0 pesticides/PCB 

E, PCB 

F base neutrai/acid extraaaoies 

G pesticides, drinking water 

H hertjicides. drinking water 

1 other 

INORGANICS 

A metals priority pollutant 

B metals. TAL 

C metals scan (ICPI 

D metals, other 

OTHER ANALYSES 

A total cynjnrde 

6, total phe,-\oi 

C petroleum hydrocar&ons 

D pH 

£ alkalinity 

F hardness 

G total dtss<3ived soiids 

H total suspended SOIKIS 

1 sulfate 

J. TOC 

K. gram size 

L percent moisture 

M other 

CONTAINER 

glass jar 

plastic )ar 

acetate core 

plastic bag 

plastic bucket 

other 

STORAGE 

wel ice 

dry ice 

ambient 

PRESERVATIVES 

HNO, 

NaOH 

2x\ Acetate 

HCI 

Na,SO. 

other 

RCRA 

A TCLP 

B ignitability 

C corrosivity , 

0 reaciiviiy 

E other 

COMMENTS /, - p ^ V r t ^ 

Cr? - e^c 



FIELD DATA SHEET OOSJb 

REAC, EDISON, NJ 
(908) 3214200 

EPA CONTRACT 68-C4-0022 
'3 

/ 
/ 1 / Samolers: K 

Date / ' / ' ' / ' ' ' Site Name: / / 
Time Samole Location. 

SITE DESCRIPTION 

landfill Old field upland palu: 

industrial wooded lowland nve 

commercial farmland lacusinne 

residential gully 

hedgerows fiooapiain 

SAMPLE TYPE 

surface water effluent 

groundwater sludge 

potable water leachate 

sediment waste 

soil o ine i 

fOPLr 

SOIL TYPE 

stnne rock clay 

nne gravel muck 

sand loam 

sill peal 

color 

DEVICE 

kemmerer ponar 

trowel other 

bucket 

auger 

ekman 

SURFACE WATEF 

color 

odor 

flow 

direction 

Cham of Custody No. 

REAC Task L e a d e r _ 

EPA WAM: 

Wdlk Assignment No. 

I STREAM 

width 

depth 

velocity c 

pools 

nines 

SAMPLE INFORMATION 

color oH 

Odor 

lemp 

0 0 

cond 

ORP 

salinity 

sample deotl 

tide staoe 

»<1 / , . . ^ 
; ^ » . ^ / 

f V o ? ^ 

BOTTOM 

rock silt 

rubble aay 

m/s gravel organic 

•A shall other 

.% sand 

WEATHER PARAMETERS 

ambient temo 

barometric pressure^ 

relative humidiN 

1 wnather conditions 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 

A halogenated & aromatic volatiles 

3 volatiles 

C innalomethanes 

D oesticides/PCB 

E. PCB 

F base neutrai/acid extractables 

G pesticides, drinking 

H nerbicides. dnnkmg 

1 other 

INORGANICS 

water 

water 

A melals. priority pollutant 

a . metals. TAL 

C meials scan (ICP) 

D metals other 

RCRA 

A TCLP 

B ignitability 

C corrosivilv 

D reactivity 

E. otner 

COMMENTS J . 

if 

P, 
f O R . M ' l / I u 

DH 

- /^uiPi^ 
y.'jh.J.'X'^.' 

i? - s^^-^ 

- - fcp'^'^^'' 
Z ^ 03Pii 

. OTHER ANALYSES 

A lotal cynanide 

B tolal phunpi 

C. petroleum hydrocarbbns 

O p H 

E alkalinity 

F hardnesu 

G. total disiiolved solids 

H total suspended solids 

1 sulfate 

J TOC 

K. gram size' 

L. percent moisture 

M olher 

CONTAINER 

glass lar 

plastic lar 

acetate core 

plastic bag 

plastic bucket 

biher 

STORAGE 

wel ice 

dry ice 

ambient 

PRESERVATIVES 

HNO, 

NaOH 

Zn Acetate 

HCl 

Na,SO, 

other 



FIELD DATA SHEET 00B39 

REAC, EDISON, NJ 
(908)321-4200 

EPA CONTRACT 68-C4-0022 

Date 

Time" 

44!L / Sampier«:_ 

Site Nume:. 

Sample LocatiQn:_ gi'ST?ir f i ^ ^ ^ 

Cham of Custody No.:_ 

REAC Task Leader 

EPA W A M : _ G i £ ^ 

Work Assignment No.;_ 

^P\P\V 
^ 

SITE DESCRIPTION 

landfill , old field upland paiustnne 

industrial wooded lowland nve 

commercial farmland lacustrine 

residential gully 

hedgerows noodpiam 

SAMPLE TYPE 

surface water effluent 

groundwater sludge 

potable water leachate 

soil other 

ANALYSES TO BE PERFORMED 

ORGANICS 

A halogenated & aromatic volatiles 

1 volatiles 

C. trihalomethanes 

0 pesiicidesrPCB 

E PCB 

F base neutral/acid extractables 

H herbicides, drinking water 

1 other 

INORGANICS 

A metals, priority oollutani 

B metals. TAL 

C meiais scan UCP) 

D metals otner 

RCRA 

A TCLP 

a igniiaoilily 

C corrosivity , OH _ __ 

D reactivity 

E omer 

COMMENTS , , : , J 

nne 

DEVICE 

SOIL TYPE SURFACE WATER 

rock 

gravel 

sand 

silt 

co lor_ 

clay cotor 

muck odor 

loam flow 

beat direction 

STREAM 

width 

depth 

velocity cm/s 

pools 1 . 

riffles % 

SAMPLE INFORMATION 

kemmerer ponar color 

trowel other odor 

bucket temp 

auder 0 0 

ekman cond 

OTHER ANALYSES 

A. tolal cynanide 

B. total phenol 

C petroleum hydrocarbons 

0 . pH 

E alkalinity 

F hardness 

G total dissolved solids 

H. total suspended solids 

1. sulfate 

J. TOC 

K gram size 

L. percent moisture 

M olher 

OH 

ORP 

salinity 

sample depth 

tide staae 

BOTTOM 

rock 

rubble 

gravel 

shell 

sand 

sill 

clay 

organic 

othiir 

WEATHER PARAMETERS Iili 

SAMPLE PREPARATION 

CONTAINER 

glass jar 

plastic jar 

acetate core 

plastic bag 

plastic bucKel 

other 

STORAGE 

wet ice 

dry ice 

ambient 

lemo 

rie oiessum 

humidity , , 

PRESERVATIVES 

HNO, 

NaOH 

Zn Aceiaie 

HCI 

Na.SO. 

other 

i< iR .M" i . j r - [U^^ 



FI61.P PATA SHEET 00G40 
REAC, EDISON, NJ 

(908) 321-4200 
EPA CONTRACT 68-C4-0022 

. IJ 

Dale., 

Time. 
# 

yi 
/ s 

/ 
Samplers: 

Sile Name; 
^ » 

^^ 
Samole Location: 

\ . £ > , f \ \ < . 
es- ^CVJ- \ ; . . . . 

Fi^liic'AJ-

Chain of Custody No.: 

REAC Task L«ad« r : _ 

EPA WAM: 

P^LM U A ^ " \ ? . 

^ ^ 
Woifi Assignmeni No.: M Ss^ JLL 

SITE DESCRIPTION 

landlill Old field upland palusl Irine 

industrial wooded lowland nvenne 

commercial farmland lacustrine 

residential gully 

hedgerows Boodplam 

SAMPLE TYPE 

surface water effluent 

groundwaler sludge 

potable water leachate 

sediment waste 

soil othei 

ANALYSES TO BE PERFORMED 

ORGANICS 

A. halogenated & aromatic volatiles 

B. voialiies 

C. tnhslomethanes 

D pesticides/PCB 

E. PCB 

F base neutiai/acid extractables 

G pesticides, drinking water 

H. hei t ic ides. dnnkmg water 

1 other 

INORGANICS 

A metals, prionty pollutant 

B. metals. TAL 

C. melals scan (ICP) 

D metals, other 

RCRA 

A TCLP 

B ignitability 

C corrosivilv OH 

D reaaivity 

E other 

DEVICE 

SOIL TYPE SURFACE WATER 

rock 

gravel 

sand 

silt 

eolor_ 

dav color 

muck odor 

loam flow 

peat direction 

STREAM 

width 

deplfi 

velocity cm/s 

pools S 

riffles % 

SAMPLE INFORMATION 

kemmemr Donar color 

trowel olher odor 

bucket lemp 

BUOBf 0 0 

ekman cond 

— 

OTHER ANALYSES 

A total cynanide 

B. total phenpi 

C petroleum hydrpcartwns 

0. pH 

E. alkalinity 

F nardness 

G total dissolved solids 

H. total suspended solids 

1 sulfate 

J TOC 

K gram size 

L. percent miiisture 

M. other 

oH 

ORP 

salinity 

sample depth 

tide staoe 

BOTTOM 

rode 

rubble 

gravel 

shell 

sand 

sill 

day 
organic 

other 

WEATHER PARAMETERS 

, ambient 

baromel 

. relative 

. weather 

SAMPLE PREPARATION 

CONTAINER 

glass lar 

plastic jar 

acetate core 

plastic bag 

plastic bucket 

otner 

STORAGE 

wet iee 

dry ice 

ambient 

:ric pressure 

humiditv 

conditions 

PRESERVATIVES 

HNO, 

NaOH 

'2j\ Acetate 

HCl 
Na,SO. 

other 

• 

COMMENTS 

i: 'vl?! - V^A 



EiEU 

REAC. EDISON. NJ 
(908) 321-4200 

EPA CONTRACT 68-C4-0022 

00G41 

J I ^ 

Dale' 

Time 
/AA 

%V l.gf.r .^T 
Site Name: 

. Sample Location:, 
a 

^ j 

i - u ' ^ I J 

EEH-.. 

Chain of Custody No. 

REAC Task Leader 

EPA WAM: 

Work Assignment 

(£WS^ aer. l A r t - Y i - f , . 

SITE OESCRIPTION 
landfill old field 
industrial wooded 
commercial familand 
resideniial guliy 
hedgerows floodpiam 

upland paiustnne 
lowland rivenne 
lacustrine 

SOIL TYPE 
rock clay 
gravel muck 
sand loam 
sill peat 
color 

SURFACE WATER 
color 
odor 
flow 

direction 

STREAM BOTTOM 
width rock sitt 
deoth rubble day 
velocitv cm/s gravel organic 
pools % shell other 
nflles % sand 

SAMPLE TYPE 
surface waler effluent 
groundwater sludge 
potable water leacnate 
sediment waste 
soil other 

DEVICE 
kemmerer ponar 
(rowel other__ 
bucket 
auger 
ekman 

SAMPLE INFORMATION 
color^ 
odof_ 
temp_ 
00 

P H _ 
ORP 
»alinity_ 

sampte depth_ 
tide stage 

WEATHER PARAMETERS 
. ambient temp 

barometric pressure^ 
_ relative humidity 

weather conditions . 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 
A. halogenated & aromatic volatiles 
i . volatiles 

C tnhslomethanes 

D. pesticide s/PCB 
E. PCB 
F base neutrai/actd extractatMes 
G. pesticides, dnnking water 
H hert}icides. dnnkmg water 
I other 

INORGANICS 
A. metals, pnority pollutant 
a metals, TAL 
C. metals scan (ICP) 
D metals, other 

OTHER ANALYSES 
A. total cynanide 
B. total phttnol 
C. petroleum hydrocartons 
D. pH 
E. aikaiinit>-
F. hardness 
G total disuoived soiKJs 
H. total suspended solids 
1. sulfate 
J. TOC 
K, gram sizo 
L, percent moisture 
M. other 

CONTAINER 
glass jar 
plastic jar 
acetate core 
plastic bag 
plastic budiet 
other 

STORAGE 
wet ice 
dry ioe 
ambient 

PRESERVATIVES 
HNO. 
NaOH 
Zn Acetate 
HCI 
Na,SO. 

other 

RCRA 
A TCLP 
B. ignitability 

C corrosivity _ 

D reactivity 
E. other 

COMMENTS 

XP 
PPPX. ' 

- P ^ . 
f6 

— Up-



REAC, EDISON, NJ 
(908)321-4200 

EPA CONTRACT 68-C4-0022 

00642 
7 9 

Date-. 

Time 
PPP 

Sa.Tipiers: 

Site Name: ̂
1 ^ _ 

^K t r r^w^K^ 

Chain of Custody No.:, 

ReAC.,Ta?k Leader. 

EPA WAM: 

Sample Location: ^ ^ , 1 J Y ? Wofl( Assignment No,:, 
^ ^ ^ ' ^ ^ l 

^ 

Sire DESCRIPTION 
landfill old field 
industnal wooded 
commercial fanniand 
residential gully 
hedgerows floodplain 

SOIL TYPE SURFACE WATER 
upland paiustnne rock clay color 
lowland nvenne gravel muck odor _ ^ _ _ _ „ „ _ 
lacustnne sund loam flow _ _ _ „ „ _ _ 

silt peat direction 
color . 

STREAM BOTTOM 
width rock silt 
depth, rubble day 
velocitv cm/a gravel organic 
pools % shell other 
rifttes % sand 

SAMPLE TYPE 
surface water 
groundwater 
potable water 
sediment 
soil 

effluent 
Sludge 
leachate 
waste 
other 

DEVICE 
kemmerer 
trowel 

bucket 
auger 
ekman 

ponar 
other_ 

SAMPLE INFORMATION 
color 
odor 
temp 
DO 

ORP_ 
salinity^, 

WEATHER PARAMETERS 
. ambient temp 

barometric pressure^ 
, relative humiditv . . ,, 

sample deoth , 
tide staoe 

weather conditions 

SAMPLE PREPARATION 

CONTAINER 
glass jar 
plastic jar 
acetate core 
plastic bag 
plastic bucket 
olher 

STORAGE 
wet ice 
din ice 
ambieni 

PRESERVATIVES 
HNO, 
NaOH 
Zn Acetate 
HCl 
Na.SO. 
other 

ANALYSES TO BE PERFORMED 

ORGANICS 
A. halogenated & aromatic volatiles 
3. volatiles 
C. tnhslomethanes 
D. pesticides/PCB 
E.PCB 
F base neuirauaod extractables 
G pesticides drmkmg water 
H. herbicides, dnnkmg water 
I other 

INORGANICS 
A metals, priority pollutant 
B metals. TAL 
C. metals scan (ICP) 
0 metals, other 

OTHER ANALYSES 
A. total cynanide 
B total phenol 
C. petroleum hydrocartons 
O.pH 
E. alkalinity 
F hardness 
G. total dissolved solids 
H total suspended solids 
I sulfate 
J TOC 
K. gram size 
L. percent moisture 
M olher 

RCRA 
A TCLP 
B ignitability 
C corrosivity _ 
0. reactivity 
E, other 

COMMENTS 

^^^ 

/ - ' ^ '-^^ >' --^' T^i-P ^ ^ i/̂ 4. p 



00643 
REyvC. EOISON. NJ 

(908)321-4200 
EPA CONTRACT 68-C4-0022 

.1 1 . : .3 

O a t e . 

Time: 
4/^ 

^ a m p i e r s . ^ 

Site Name: H 
: Sample Loca t ion . ^Bh~xr ss.. 

Chairi of Custody No 

REAC Task Leader_ 

EPA WAM: QSS^ 
Work Assignment No.:. 

^ •92 
L t ^ ^ ^ 

I2S 
SITE DESCRIPTION 

landfill old field 

industrial wooded 

commercial farmland 

residential gully 

hedgerows floodplain 

upland paiustnne 

lowland rivenne 

lacustnne 

SOIL TYPE 

rock clay 

gravel muck 

sand loam 

silt peat 

color 

SURFACE WATER 

color 

odof 

flow 

direction 

STREAM BOTTOM 

width rock silt 

depth rubble day 

velocity cm/s gravel organic 

pools % shell other 

riffles % sand 

SAMPLE TYPE 

surface water effluent 

groundwater sludge 

potable water leachate 

sediment waste 

soil otheT_ 

DEVICE 

kemmerer ponar 

trowel other__ 

bucket 

auger 

ekman 

SAMPLE INFORMATION 

color_ 

o d o r ^ 

temp__ 

00__ 

pH 

ORP 

salinity 

sample depths 

tide stage 

WEATHER PARAMETERS 

. ambient temp 

barometric p ressure . 

. relative humidity 

vwather conditions 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 

A. halogenated & aromatic volatiles 

). volatiles 

C. Innalomethanes 

0 pesticides/PCB 

E PCB 

F base neutral/acid extractables 

G. pesticides dnnkmg water 

H. heroicides. dnnkmg waler 

1 ether 

INORGANICS 

A metals, prionty pollutant 

B meials TAL 

C. metals scan (ICP) 

D melals. other 

RCRA 

A TCLP 

B. ignitability 

C. corrosivilv pH , _, 

0 reaaivity 

E. other 

COMMENTS •̂  7 -~-

OTHER ANALYSES 

A. tptal cynanide 

B total phenol 

C petroleum hydrocarbons 

O.pH 

E. alkalinity 

F hardness 

G total dissolved solids 

H tolal susosnded solids 

1 sulfate 

J TOC 

K. grain size 

L pereent moisture 

M. other 

^ / ./• - ^ 7 - / / 9 

CONTAINER 

glass jar 

plastic jar 

acetate core 

plastic bag 

plastic b u A e l 

other 

STORAGE 

wet ice 

dry ice 

ambieni 

. J - , UA ^ 

PRESERVATIVES 

HNO, 

NaOH 

Zn Acetate 

HCI 
Na.SO. 

other 



00644 
REAC, EOISON, NJ 

(908)321-4200 
EPA CONTRACT 68-C4-0Q22 

I _ •J I 

/ L / S a m p l e r s : . , * -

Dale; 1 / " / ' ^ Site Naine: 

Time V : Samole Location 

SITE DESCRIPTION 

o-l \A^ ' 'S . 
VN?r ^ 

landfill old field upland paiustnne 

industrial wooded lowland rmenne 

commeraai farmland lacustnne 

residential gully 

hedgerows noodpiam 

SAMPLE TYPE 

surface water effluent 

groundwater sludge 

potable waier leacnate 

sediment waste 

soil other 

ANALYSES TO BE PERFORMED 

ORGANICS 

A. halogenated A aromatic volatiles 

3. volatiles 

C trihalomethanes 

D. pesiicides/PCB 

E PCB 

F base neutrauacio extractables 

G. pesticides dnnkmg water 

H hertjicioes. dnnkmg waiei 

1 olher 

INORGANICS 

A. metals, pnoniy pollutant 

B melals. TAL 

C metals scan (ICP) 

0 . metals, other 

RCRA 

A TCLP 

B ignitability 

C corrosivitv oH 

D leactiviiy 

E olher 

COMMENTS , 1 

DEVICE 

scr^ 

<r 
O s > \ 

- (^ 

SOIL TYPE SURFACE WATER 

rock 

gravel 

sand 

silt 

co lo r_ 

clav color 

muck odor 

loam flow 

peat direction 

Chain 

REA.', 

of Custody No.: 

: TcrV, Loader; 

EPA VJAM: 7 

Wei l l 

STREAM 

widm 

deoth 

ve loc i ty__ cm/ ! 

pools % 

riffles ,14 

SAMPLE INFORMATION 

kemmerer ppnar color 

trowel othei odor 

bucket temp 

auoer DO 

ekman cond 

— 

- :- ^ 

OTHER ANALYSES 

A total cynanide 

6. tolal phenol 

C petroleum hydrocarbons 

D pH 

E. alkaimiti-

F. hardnesii 

G tolal dissolved solids 

H total suspended solids 

1 sulfate 

J. TOC 

K gram size 

L percent moisture 

M olher 

.. ... - T - .• - P J f / } . -C : > 

oH 

ORP 

salinitv 

sample depth 

tide staoe 

>p 

- t t .L .<>^ 
^ r p i j i ^ ?r^^^ 

BOTTOM 

rock slit 

nibble day 

1 gravel oiganic 

shell 

sand 

Olher 

-
WEATHER PARAMETERS 

_ ambie 

_ baron 

relativ 

_ weath 

SAMPLE PREPARATION 

CONTAINER 

glass jar 

plastic lar 

acetate core 

plastic bag 

plastic bucket 

other 

STORAGE 

wet ice 

dry ice 

ambient 

1 / . ^ 

- I/OC -

ml temp 

letric oressuns 

« humiditv 

er conditions 

PRESERVATIVES 

HNO, 

NaOH 

Zn Acetate 

HCI 

Na.SO, 

Olher 



FIELD DATA SHEEI 

REAC, EDISON, NJ 
(908) 321-4200 

EPA CONTRACT 6B-C4-0022 

00B45 

Samolers. , . , . 

Date Site Nsme: 

Time Samole Location: 

SITE OESCRIPTION 

landfill old field upland palu) 

industnal wooded lowland rivei 

commercial farmland lacusinne 

residential gully 

hedgerows floodplain 

SAMPLE TYPE 

surface water effluent 

groundwater sludge 

potable water leacnate 

sediment waste 

soil olher 

Aa.\i \ j l i S \ ' ^ _ 
Q\<!f C i c M 

7?4p / X ^ J L , 

SOIL TYPE 

itnne rock day 

nne gravel muck 

sand loam 

silt peal 

color 

DEVICE 

kemmerer ponar 

trowel other 

bucket 

auger 

ekman 

SURFA( 

color 

odor 

flow 

direction 

: E WATER 

Cham of Custody No.: 

RE.AC Task Leader 

EPA WAM; C - r C i < 

Wortt .Assignment No.; 

STREAM 

width 

deoth 

ve loei ty__ cm/s 

DOOlS % 

riffles \ 

SAMPLE INFORMATION 

color PH 

odor ORP 

temp salinitv 

DO sample deoth 

cond tide staoe 

ftft-vr 1 t I J l " r 

iC » u x x . U 

^ h ? ^ 
BOTTOM 

. rock silt 

rubble clay 

1 gravel organic 

shell other 

sand 

WEATHER PARAMETERS, 

ambient temp 

barometric presaure 

mlativa humiditv 

weather condHions 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 

A halogenated & aromatic volatiles 

I volatiles 

C. tnhslomethanes 

D. pestiodes/PCB 

E PCB 

F base neutrai/acKJ extractables 

G. pestiades. dnnkmg water 

H heioicides. dnnkmg water 

I other 

INORGANICS 

A metals, prionty pollutant 

B metals. TAL 

C. metals scan (ICP) 

0. metals other 

OTHER .ANALYSES 

A. total cynanide 

B. tetal pnenol 

C. petroleum hydrocarbons 

D pH 

E. aikaiiniiy 

F. hardness 

G total dissolved solids 

H total suspended solids 

I. sulfate 

J TOC 

K. gram sizti 

L. percent moisture 

M. other 

CONTAINER 

glass jar 

plastic jar 

acetate core 

plastic bag 

piashc bucket 

other 

STORAGE 

wet ica 

dry ice 

ambieni 

PRESERVATIVES 

HNO. 

NaOH 

Zn Acetate 

HCI 

Na,SO, 

o t h e r . _ 

RCRA 

A TCLP 

B ignitability 

C corrosivity. 

D reactivity 

E other 

COMMENTS u 
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URL.'.i. irt.--^ iAiMPUNG D A T A » H £ E T 

Samplers: Getty & Morgaoti Date: 10 Jan 95 
Site Name: Pier Drum Woilc Assignment Number 3347-04-01-0098 
Container Number/$ainple Number: REACiVl REAC Task Lwder:' Etay Lewis 

iSITE INFORMATION: 

1. Terrain, drainage descripiion: Flat, roul woods aad feilda with sandy soil. 
2. Weather conditions (from observation); Mid lo high 60's °F and sunny. 

MET station on site: X No, Yes 

S/VMPLE INFORMATION: 

I. Container type: X Dntm, Tank. Other: 
1. Coouiner dimensions: Shape: ITE in umipit ITUP^** 

Approximite size: 55 gal iu U gll ^ f 
3. Label present: X No, Yes: 
4. Spill or Leak present; X No, Yes, Dimensions: 
5. Description: liquid, X solid ( powder or -K'nystals), sludge M.<KJCJ 
6. Color; 0fv.J-i . Odor: Yes , Vapors: • 

FIELD TEST DATA SHEET FOR DRUM/TANK SAMPUNG 

. ^ IGNITABILITY (P 
Flash A No Flash 

pH OF AQUEOUS SOLUTION ^ .rl lJ.Jj ^ 
1. Using 0-14 pH paper, check pH of water/sample soluuon; ^ p ^ ^ ' ^ ^ * ^ * " 

i^ .UI ' t , 7WV 
WATER SOLUBILITY TEST: 

1. Add approximately one part sample to five puns water. You may need to stir and heat gently. (DO NOT 
HEATBF WATERREACnVE-'l Results; total, X partial, no solubility. 

WATER REACTIVITY: 
I. Add small amount of sample to water: bubbles, color change to , 

odor or vapor formation, heat, ^ No Change. 

SPECIFIC c l b s m Y TESTjsBBlpared to water); 
1. Add small amount of sample to water: _ _ _ ^ ^ j p l » T ' _ _ Floats. 
2. If liquid sample sinks, screen for chlorinai^d-^mfxtunds. If liquid sample floats and appears to be oily, 

screen for PCB's (Chlor a Oil kit). r ^ ^ v 

CHLOR N OIL TEST KJT INFORMATION: 
1. Test kjt used for this sample; Yes. ^ No 
2. Results: PCB not present; PCS present, less ihan 50 ppm; 

PCB present, greater than 50 ppm; 100 * PCB present. 

SPILL-FYTER CHEMICAL CLASSIFIER STRIPS: 
Results; f} j Ĵ  

-f A-' '^'^••' ^ ^ p - ^'P^ 



FIELD DATA SHEET 

REAC, EOISON, NJ 
(9081 321-4200 

EPA CONTRACT 8S.C4-0022 

00601 

::3 

.Ml 
Samplera: Q > 

f ^<Si te Name: 

Time / 7 < 0 t ^ Sample Location: S a r » i o 6 ' i / ^ C y f -

Chain of Custody No 

REAC Task Leader.. 

EPA WAM: U i 

1U1_ 
Z i p t^et^f 

as. fiX^f 
Work Assignment No ^ J ^ h p f ^ X ^ ^ ^ ' < ^ 

SITE DESCRIPTION 
landfill old field 
industrial wooded 
commercial (armiano 
residential guify 
hedgerows floodplain 

upland paiustnne 
lowland nvenne 
lacustnne 

SOIL TYPE 
rock clay 
gravel muck 
sand loam 
sitt peat 
color 

SURFACE WATER 
color 

odo: 
flow 
direction 

BOTTOM 
rock ailt 
rubble day 
gravel organic 
shell other 
sand 

SAMPLE TYPE 
suriace water 
groundwater 
poiab'e water 
sediment 
soil 

effluent 
s'udge 
leachate 
waste 
oiner 

DEVICE 
kemmerer 

trowel 
bucket 
auger 
ekman 

SAMPLE INFORMATION 

ponar 
other_ 

color_ 
odor_ 
temp_ 
DO 

p H _ 
ORP 
salinitv 
sample depth_ 
tide stage 

WEATHER PARAMETERS 
. ambient temp 
. barometric pressure^ 
_ relative humidity 
. weather conditions 

ANALYSES TO BE PERFORMED SAMPLE PREPARATION 

ORGANICS 
A halogenated & aromatic volalties 
6 volatiles 
C tnha'amethanes 
0. pesticides/PCB 
E. PCB 
F base neutrauacid extractables 
G, pesticides, drinking water 
H herbicides, dnnkmg water 
I other 

INORGANICS 
A metats. pnonty poHutant 
B metals. TAL 
C metals scan MCP) 
D metats other 

OTHER ANALYSES 
A total cynanide 
B. total phenol 
C. petroleum hydrocart)ons 
D. pH 
E. alkalinity 
F hardness 
G total dissolved solids 
H total Suspended solids 
I. sulfate 
J. TOC 
K. gram size 
L. percent moisture 
M other' 

CONTAINER 
glass jar 
plastic jar 
acetate core 

plastic bag 
plastic bucket 
other 

STORAGE 
wet ice 
dry ice 
ambient 

PRESERVATIVES 
HNO, 

. NaOH 
Zn Acetate 
HCl 
Na,SO. 
ether 

RCRA 
A TCLP 
B igniiability 

C corrosivity _ 

D reactivity 
E other 

COMMENTS Or J ^ / ^ X Ht^c # / 
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U.S. EPA REGION IV 

SDMS 
Unscannable Material Target Sheet 

DocID:/^^ f Z < / ^ 7 Site I D : / r ^ ^ c D / ^ ^ ^ ? / ^ ^ 

Site NameO<^:^ J^ / i^A^T. 

Nature of Material: 

Map: I I Computer Disks: 

Photos: I I CD-ROM: 

Blueprints: I I Oversized Report: 

Slides: I I Log Book: 

Other (describe):^J^l THcy^L ^~e^. 3^ 

Amount of material: • . 

• 

* Please contact the appropriate Records Center to view the material * 
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••s;.--

"If the world's total supply of water was poured upon the 50 United 
States, the land surfaces would be submerged to a depth of 90 miles. 

"The conterminous United States receives a total volume of about 
1,430 cubic miles of precipitation each year." 

CLIMATE 

Much of the information on climate in this section is adapted from 
"Climate of Florida'" and other records and reports of the National Oceanic 
and Atmospheric Administration, National Weather Service (formerly 
U.S. V^eather Bureau). 

Climatic conditions in Florida range from a zone of transition between 
temperate and subtropical in the extreme northern interior to tropical in ^s 
the Florida Keys. The climate is affected by the southerly latitude 
(25° to 31°N), the Atlantic Ocean, the Gulf of Mexico, and by the many 
lakes located throughout the peninsula. 

A temperate, or variable, zone (climate) is defined as being situated 
between the tropical and frigid zones, from latitude 23H°N to 66'5°N. A 
tropical climate (defined by the National Oceanic and Atmospheric Adminis­
tration, National Weather Service) is one in which the average temperature 
of the coldest month is 64. A° FahrenheiX (ISt l-'̂ ĉlsi'us) o'r'higher*. . 

Temperature 

Florida summers are usually long with periods of very warm, humid air 
(50-95 percent relative humidity) throughout the State. Winters are 
generally mild except for short periods when cold fronts move southeastv^rd <*'««-'H>VJ.y»-'̂  ̂  
from the northwestern section of the continent. Coastal areas are 
generally cooler in summer and slightly w-armer in winter than inland areas 
at the same latitude. 

Maximum temperatures in the State average about 90°F (32°C). Temper­
atures of 100°F (38°C) and higher are infrequent in most of the State and 
practically unknown in parts of southern Florida. June, July, and .August 
are tlie hottest months on the average, exceeding 80°F throughout the State. 
The mean monthly maximum temperatures exceed 90°F for most of the State, 
except for much of the coastal areas. 

Mean annual temperatures range from upper 60°F (16°C) in the northern 
part to middle 70°F (21°C) in the south, except for the Keys, which reach a 
mean annual temperature of nearly 78°F (26°C) (table 6). Overall, Florida 
is the hottest state and has the least seasonal range of temperature--about 
30°F on the average. Some notable temperature extremes as of 1972 are: 
highest, 109°F at Monticello on June 29, 1931, and lowest, 2°F at 
Tallahassee on February 13, 1899. 

No place in Florida is safe from frost or freezing, but it is rare for 
temperatures to remain below freezing throughout the day at any place in 
Florida. Very cold periods seldom last more than 2 or 3 days at a time. 
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Tabl* 6 . " T e i p « r » t u r e d i t i for l e l e c t e d l o n f t c r m c l l M t o l o t l c a l • L i t i o n i - i n F lor id* H » t c d « lph»bc t i c« l lT by c o u a t i c i 

iHodtr icd I n m Ni t iona l Oceanic u d Ateoiphcrlc A t e l n l i t r a t l o n , 197t>| 

• 

Countj and a t a t l o o 

Alichua, Ci iDciTl l le ) VSV 
t a k e r , Clen S t . Harr 1 W 
Bar, F a n a u C l t r 2 
Bradford, Starke 
Brevard, Helboume 

Brevard, Fort Lauderdale 
Calhoua, Blounta tom 
C h a r l o t t e , ? u s u Corda 
C i t rua , Inveneaa 
Clay, Hlddleburt 

C o l l i e r , iTerf ladea 
Coluabia, U k e C l t j 2 I 
Dade, Miaai VSW AP 
De So to , Arcadia 
Dixie , Croaa Clt7 2 MW 

Dinral, Jackaonvl l le VSO AP 
lacaat i ia , Fenaacola FAA AP 
F l a f l e r , Harinelaod 

b t 

Hal 

102 
103 
105 

" 102 

9« 
lOS 
103 
105 
107 

99* 
105 
9« 
103 
103 

105 
100 

— Frankl in , Apalacbicola VSO AP 102 
Cadadea, Quincy 3 SSV 

C i l c h r l a t 
Gladea, Hoore Kaven Lock 1 
Gulf, Wevabitchka 
i a a i l t o n , Jaaper ) SI 
Hardee, Vaocbula 2 I 

Bendry, U Belle 
Rernando, BrookaTll l t 

Chin B i l l 
Ei fh laada , Avon Park 2 V 
Ri l l aborou th , Tai^ta WSXO t 
Bolaea, Bonlfay 

Indian X i n r , Fe l l aae re 7 SSV 
Jackaon, Harianna Sch 

for Boyi 
Je f fe raon , HoQtlcello 3 V 
U f a r e t t e , Hajro i NV 
U k e , Cleraont ( SSV 

Lee, For t Hyera VSO AP 
Leon, Tallabaaaee VSO AP 
I c r j , Cedar Key I VSV 
Libe r ty , Br ia to l 
Hadiaon, Badlaon * 1 

Haaatec, Bradento* b p S U 
Marion, Ocala 
Har t i n , S tua r t 1 B 
Monroe, Tavcmler 
Haanau, Femandina Beach 

Okalooaa, l i c e r l l l c 

Hrcn Cat* 6 
Orante , Orlando WSO McCoy 
Oeccola, KlaaijMac 2 
Pala Beach, Belle Made 

b p S U 

Paaco, Sa in t Lee 
P l o c l i a a , Tarpon Spga 

Sc«ate PI 
Polk, Ukeland 3 SI 
P u t a u , Palatka 
S t . Johna, S t . Aafuatine 

S t . Lucie , Fort Pierce 
SanU Boaa, Hi l ton t ap Sta 
Saraaota , Saraeota 
Sca ino lc , Sanford b p S U 
S u K e r , Buahnell 2 t 

Bwiannee, Live Oak 
Taylor , Periy 
Union, l a l f o r d S t a t e Pr laoa 
Voluaia , Deytooa Bch VSO Am 
Vakul la , S t . Harkl t SI 

Val ton, DeFuaiak S p r i n | t 
Vaahlnftoa, Chlpley 3 I 

105 

., 
99 

» J03 

" 
.. 
100 

103 
» t 

107 

102 
106 

10« 

. . 101 

91 
100 
103 

103 

100 
105 
105 
9B* 

102* 

103 
»9 

99 
102 
97* 

loo t 
9 t 

101 
105 
102* 

99 

._ 
102 
100» 

._ 
103 
I0« 
102 
103 

105* 
103 

r e w t e a p c r a t u r c (*F)* 

Date 

1957 
19«5 

9 / ~ / 2 5 

" 
— 

9 / - / 3 S 

" 7 / - / S 2 
1965 

" 
9/02/72 
« /10 /5* 
V - - / 7 1 

1927 
7 / ~ / 5 0 

7 / " / * 2 
7 / - - / 7 2 

7 / - / 3 2 

_. 
9/01/72 

~ m 

— 
— 
.. 

5/28/62 

7/31/61 
« / " / 7 5 

— 
1958 

. . 
5/28/62 

. . 7/31/61 

6 / " / 7 5 
B / - / 7 2 

1942 

5/27/53 

6 / ~ / » « 
1933 
1942 

9/03/63 
t / O I / 5 1 

1»«S 

-• 
5 / - / 7 S • 
6 / - - / 5 2 
6/13/52 

5/2S/62 
7/02/57 

7 / ~ / 4 2 
1950 

• / 1 9 / 7 2 

9/26/59 

. . 

.. 
6/16/64 

. . 
— 
» 6 / - - / U 

6/27/52 

7/24/52 
6/2B/54 

Hln 

12 
9 
9 

—" 1« 

29 
12 
25 
IS 
12 

2« 
10 
34 
18 
17 

12 
11 

. . 13 
12 

_. 
24 

. . 5 

~ 
_ 
15 

20 
23 
13 

21 
13 

7 

. . 
1» 

26 
10 
15 

7 

1» 
16 
26 

Bate 

1962 
1962 

1 2 / - / 6 2 

.. 
— 

1 2 / - / 3 4 

12 / - - /62 
1905 

" 
1/21/71 

12/13/62 
1 2 / ~ / 6 8 

1962 
2 / - / 4 3 

1 2 / - / 6 2 
1 / - / 6 6 

1 2 / - / 6 2 

^̂  
12/13/62 

.. 
— 
" 
.. 

12/13/62 

12/13/62 
1 / - / 7 1 

— 
1976 

*. 
12/13/62 

k . 

12/13/62 

1 2 / - / 6 2 
12/—/62 

1962 

12/13/62 

1 2 / . - / 9 4 
1962 
1962 

M * 12/14/62 
16 

8 
23 

24 
19 
25 

18 

U / 1 3 / 6 2 

1962 

»• 
X / - / 6 6 
2 / " / 9 5 
1/18/65 

U / 1 3 / 6 2 
19* 12/14/62 

20 
16 
16 

24 

•. 
•• 
21 
U 

. . 
15 
6 

21 
11 

i 
8 

1 2 / - / 6 2 
1962 

12/13/62 

12/13/62 

. . 
*, 

12/13/62 

„ 

— 
•-1 2 / ~ / 6 2 

12/13/62 

12/13/62 
12/13/62 

Jan 

57.2 
54.2 
55.2 

— 61.8 

66.8 
51.4 
64.8 
59.8 

— 
65.6 
54.6 
67.2 
62 .1 
54.4 

54.6 
52.1 

53.7 
52.8 

__ 
62.7 

.. 52.7 
61.8 

63.4 
60.2 

62.9 
60.4 

— 

Feb 

58.6 
56 .3 
56.9 

— 
62.7 

67.7 
54.1 
66.1 
61.8 

~ 
66.6 
56.7 
67.8 
63 .5 
56.2 

56 .3 
54.8 

.. 55.8 
55.0 

._ 
63.9 

.. 56.8 
63 .1 

64.7 
61.6 

64.2 
61 .8 

— 
'.- . . ' ' f : 

63.2 
54.4 

52.7 
55.3 
60.0 

63.5 
52.8 
58 .3 

53.9 

61.9 
58 .8 
65.4 
69.5 
56.6 

50.4 
61.9 

56.8 
60.9 
62.8 

60.5 
60.0 

60.8 
59.2 
57.8 

63.5 
54.0 
62.2 
60.2 
59.0 

__ 
— 
-• 58.4 

54.5 

52.3 
53.0 

64.5 
56 .3 

54 .8 
58.0 
61.7 

64.7 
54 .8 
60.0 

56.0 

63.2 
61.9 
66.2 
70.2 
58.0 

32.7 
64.7 

61.5 
62.6 
63.7 

62.0 
61.5 

62.1 
61.0 
59.4 

64.3 
55.9 
64.9 
61.4 
60.7 

.. 
— 
-• 59.6 

57.1 

55.0 
55.4 

Har 

63.6 
61.3 
61.3 

— 
66.5 

70.7 
59.8 
69.1 
65.3 

~ 
69.9 
62.0 
71.3 
67.6 
61.6 

61.2 
59.9 

60.7 
60.2 

,_ 
68.0 

60.5 
67 a 

68.5 
66.1 

68.4 
66.6 
— 
r . . 

67.4 
61.1 

, 
60.4 
61.6 
66.3 

68.5 
60.3 
64.0 

61.6 

66.1 
65.8 
69.7 
73.3 
62.1 

58.0 
67.8 

65.9 
66.2 
67.3 

66.5 
65.6 

66.3 
65.0 
63.1 

68.0 
59.1 
67.0 
65.8 
65.3 

. . 
" 
-• 63.9 

.61.3 

60.4 
60.6 

l o 

Apr 

70.0 
68.0 
67.9 

— 
71.5 

74.6 
67.9 
73.7 
70.6 

~ 
74.1 
68.9 
75.0 
72.2 
68.5 

68.1 
68.1 

.. 
68.3 
67.6 

__ 
72.7 

.. 67.1 
72.1 

73.1 
71.7 

73.5 
72.0 

" 
f- •*• 

71.9 
67.7 

U . O 
68.1 
72.2 

73.3 
67.9 
70.5 

69.3 

71.0 
71.2 
74.1 
74.7 
68.6 

66.1 
72.3 

71.3 
71.2 
71.3 

72.2 
71.2 

72.0 
70.6 
69.0 

72.5 
66.3 
71.3 
71.3 
70.9 

.. 
— 
" 69.7 

68.2 

68.8 
68.2 

m a l or average t e a ^ e r a t u r e (* 

May 

75.8 
73.9 
75.1 

.. 75.6 

77.5 
74.6 
78.1 
76.4 

~ 
77.5 
75.0 
78.0 
76.7 
74.7 

74.3 
75.2 

.. 74.9 
74.1 

„ 

76.6 

.. 
73.3 
76.6 

76.9 
76.6 

77.9 
77.2 

— . e f t . 
76.3 
74.7 

74.5 
75.2 
77.3 

77.7 
74.8 
77.4 

75.8 

76.2 
77.8 
77.5 
79.3 
75.3 

73.0 
77.2 

76.4 
76.4 
75.1 

77.3 
76.5 

77.0 
76.8 
75.1 

76.3 
74.1 
76.7 
76.4 
75.9 

.. 
— 
— 75.0 

75.4 

75.2 
74.4 

June 

80.0 
78.9 
80.7 

.-79.4 

80.5 
79.9 
80.9 
80.5 

" 
80.8 
79.5 
81.0 
80 .0 
79.5 

79.2 
80.6 

.. 80.0 
79.1 

_̂  
80.1 

.. 78.6 
80.2 

80.4 
80.2 

81.3 
81.0 

— i » -
80.3 
80.0 

79.4 
80.2 
80.9 

81.1 
80.0 
81.9 

80.3 

79.9 
81.5 
80.9 
82.0 
80. 

78.9 
79.8 

80 .2 
80.2 
78.8 

80 .8 
t o . 5 

80.5 
81.2 
79.7 

79.7 
78.9 
t o . 2 
t o . 4 
79.9 

. . 

. . 

.. 79.4 
80.6 

80.2 
79.6 

Ju ly 

81.1 
80.6 
82.0 

.. 
81.2 

82.2 
81.1 
82.0 
81.6 

— 
82.3 
80.8 
82 .3 
81.2 
80.8 

81.0 
81.8 

.. 81.4 
80.1 

_̂  
81.4 

.. 80.0 
81.3 

81.5 
80.8 

82.4 
81.9 

— 
• • ' 

81.8 
81.0 

80.6 
81.4 
81.7 

82.5 
81.1 
82.5 

81.3 

81.0 
82.2 
82.2 
83.3 
82.0 

ao.7 
ao .7 

81.4 
81.4 
80 .1 

81.7 
81.8 

11.6 
12.5 
11.0 

i l . 2 
10.5 
( l . S 
11.8 
81.0 

.. 
— 
.. 11.0 

H . 7 

61.4 
u t . i 

Au| 

81.2 
80.6 
82.0 

— 
81.5 

82.7 
81 .1 
82.3 
81.9 

~ 
82.9 
80.9 
82.9 
81.7 
79.8 

t l . O 
t l . l 

.. 81.5 
t o . 2 

._ 
t l . 9 

.• 
tO.5 
t l . 6 

t l . 9 
t l . O 

t 2 . 3 
t 2 . 2 

.—.. 
-" ~ 
t 2 . 0 
t o . 8 

80.5 
81 .3 
t 2 . 2 

t 2 . 8 
t l . l 
t 2 . 7 

81 .3 

81.3 
82.6 
82.7 
83 .8 
82 .3 

80.7 
81 .4 

81.8 
81 .8 
80.7 

82 .0 
82 .0 

81.9 
82.5 
81 .1 

81.6 
10.7 
t 2 . 0 
81.9 
81 .2 

— 
— 
.. 81.1 

81 .8 

81 .3 
t o . 8 

Sep 

79.1 
77.8 
79.1 

— 
80.3 

81.5 
77.7 
81.3 
80 .1 

~ 
82.0 
78.0 
81.7 
80 .3 
78.9 

78.2 
78.3 

— 78.6 
77.1 

_. 
80.8 

. . 
77.3 
80.2 

80.6 
79.6 

81 .3 
80 .8 

. . . . 
80.5 
77.6 

77.2 
78.4 
80.5 

81.6 
78.1 
81 .1 

77.9 

80 .3 
80 .3 
81.6 
12 .3 
79.6 

77.0 
80.3 

t o . i 

to.o 
79.7 

t o . 4 
t o . 6 

t o . 2 
80.3 
79.4 

tO.6 
76.6 
t o . 9 

to.o 
79.6 

. . 
— 
-• 79.5 

7 8 . t 

77.5 
77.6 

F)« 

Oct 

7 1 . t 
69.6 
71.0 

.. 
75.1 

77.6 
68.6 
76.9 
73.3 

~ 
77.9 
70.2 
77.8 
74.7 
70.6 

70.5 
70.0 

— 70.1 
68.9 

., 
76.0 

. . 6 t . 2 
74.7 

75.6 
73.7 

7 5 . t 
.74 .7 
•<sr 

75.6 
69.0 

68.9 
70.3 
74.3 

76.4 
69 .3 
74.S 

69.7 

74.8 
73.0 
77 .3 
78 .8 
72.0 

68 .1 
76.0 

74.3 
74.2 
75.1 

74.2 
74.4 

74.3 
73.2 
72.8 

76 .1 
67 .8 
76 .0 
74.2 
73.0 

— 
— 
" 73 .3 

70.9 

68.9 
68.7 

« 
Bov 

63.3 
60.6 
60.8 

.. 
67.9 

72.2 
58.3 
70.2 
65.0 

~ 
71.7 
61.4 
72.2 
67.0 
61.1 

61.2 
59.5 

.. 61.1 
59.4 

.. 
69.0 

.. 
59.7 
67.4 

68.5 
66.0 

68 .8 
66.8 

— 
"68 .8 

59.2 

59.2 
60.0 
66.3 

69.4 
58.9 
65.6 

60.2 

67.6 
65.4 
71.4 
74.3 
63.2 

57.8 
70.0 

66.6 
66.7 
68.6 

66.6 
66.5 

66.8 
64.8 
64.2 

69.6 
57.6 
68.6 
66.5 
64.8 

... 
" 
— 65.1 

60 .8 

58.8 
59.0 

Dec 

57.8 
54.7 
55.6 

63.1 

67.9 
52 .1 
65.9 
60.2 

— 
66.8 
55.8 
68.3 
63 .0 
55.2 

55.4 
53.8 

.. 55.2 
53.5 

_̂  
64.1 

.. 53.0 
62.7 

64.3 
61.3 

64.1 
61.6 

— 
64.4 
54.4 

53.3 
54.7 
60.9 

64.8 
53.2 
59 .8 

54.4 

63.0 
59.7 
66.7 
70.6 
57.1 

51.7 
63 .8 

61.5 
61.9 
64.0 

61.7 
61.2 

62 .0 
59 .4 
58.6 

65.0 
53.1 
63.7 
61.5 
59.9 

— 
" 
" 59.6 

54.2 

53.2 
53.7 

Tear 

69.9 
68.0 
69.0 

72.2 

75.2 
67.2 
74.3 
71.4 

74.8 
68.7 
75.5 
72.6 
68.6 

68.4 
6t .O 

.-68.5 
67.3 

_. 
73.1 

.. 
67.3 
72.4 

73.3 
71.6 

73.6 
72.2 

—, 
73.1 
68.0 

67.5 
68.7 
72.0 

73.9 
67.7 
71.5 

1 
Reference 
yeara 
record 
endiet 

(25) 
(83) 
(62) 
(21) 
(41) 

(65) 
(66) 
(29) 
(61) 
(28) 

(SJ) 
(95) 
(40) 
(75) 
(19) 

(42) 
(34) 

(76) 
(11) 

_. 
(60) 
(23) 
( 9) 
(46) 

(48) 
(86) 

(86) 
(89) 
(26) 

.-

.. 
(75) 
(11) 
(86) • 

(87) 
(92) 

" 

of 
aod 
year i 

1978 ' 
1978 
1960 
1978 1 
1978 ^ 

1 

1978 t 
1978 
1960 
1960 
1938 

1978 
1978 
1978 
1978 
1978 1 

1978 < 
1978 ' 
1978 
1978 
1978 . 

.. 
1978 
1978 
1960 
1978 

1978 
1978 I 

1978 
1978 
1938 

I960 
1960 

1978 
1960 
1978 

1978 
1978 
1960 

6;:5<^fwv1H?-^'^-* '• 
72.2 
71.7 
74.6 
77.0 
69 .8 

65.3 
73.1 

71.8 
72.0 
72.3 

72.2 
71.8 

72.1 
71.4 
70.1 

73.2 
67.1 
72.9 
69.0 
70.9 

— 
" 
" 70.5 

68 .8 

67.8 
67.7 

(75) 
(58) 
(43) 
(42) 
(82) 

(52) 
(13) 

( 5) 

" (54) 

(84) 
(93) 

(63) 
(53) 

(--) 
(78) 
(12) 
(12) 
(23) 
(42) 

(82) 
(56) 

-* (65) 
(18) 

(80) 
(40) 

1960 
1960 
1978 
1978 
1978 

1978 
I960 

1978 
1960 
1978 

1978 
1978 

1978 
1978 
1960 

1978 
1960 
1960 
1978 
1978 

1978 
1978 
1978 
1978 
1960 

1978 
1978 

' b t r e t t enpera ture .—HaafJM aod a ln iauB f i p i r e a (o r each county i d e n t i f i e d without datea a n froa 0 . 8 . D e p a r t K n t of A g r i c u l t u r e , 1941, 
which aay or aay not be fer aaac loca t ion aa c u r r e n t a t a t i o n . 

* Boraal t e e p e r a t u r e . — C l i a a t o l o t l c a l o o n a l a a n uaua l ly baaed on 30 yeara of n c o r d for perioda 1931 through I960, o r 1941 through 1970, or 
e a r l i e r pe r loda . Boraala a re not a v a i l a b l e ( o r a (en a t a t i ona v l t h 30 or a o n yeara of n e o r d through 1970 (aa Ind ica t ed by niaber of y e a n 
of record through 1978). 

Average t o ^ > e r a t u n . - - L o a t - t e i a aeana (avcragea) a n uaed in place of nocaala for var ied per lcda of record o( leaa than 30 yea ra . Averagea 
have been coaputed only t h n u g h 1960 (or aoM ae lcc t ed a t a t i ona (aa noted by asdtng y e a r ) , even though a t e t l o n * aay be cu r r en t l y i a opera t ion . 
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Table 8 .—Rainfal l data for ae lec ted l o n ^ - t e m c l i a a t o l o n i c a l a ta t iona in Flor ida l i s t e d a l p h a b e t i c a l l y by couat iea 

.(Hodifled froa KaClonal Oceanic aod Ataaapberlc Ada in i a t r a t i on , 1978a) 

County aod atatioo 

Alachua, Caineaville 3 VSV 
Baker, Glen St. Har; 1 V 
Bay, Panaaa City 2 
Bradford, Starke 
Brevard, Melbourne 

Broward, Ft. Lauderdale 
Calhoun, BlounCaCown 
Charlotte, Punta Corda 4 ESI 
Citrus, loverneaa 
Clay, Caap Blending 

Collier, Evergladea 
Coluabia, Lake City 2 E 
Dade, Hiaai VSMO AP 
De Soto, Arcadia 
Diiie, Croaa City 2 U N 

Duval, Jacksonville VSO AP 
Escaabia, Fenaacola FAA Ap 
Flagler, Harineland 
Franklin, Apalachicola VSO AP 
Cadsdeo, Quincy 3 SSV 

Gilchrist, 
Glades, Moore Haven lock 1 
Gulf, Vewahitchka 
Raailton, Jasper 3 SE 
Hardee, Vsuchula 2 N 

Hendry, U Belle 
Hcroaodo, Brooksville Chin 
Kill 

Righlands, Avon Park 2 V 
HilUborough, Tampa VSMO R 
Holaes, Booifay 

Indian River, fellaaere 7 SSV 
Jackaon, Harianna Ind School 
Jefferson, Monticello 3 V 
Ufsyette, Nay 5 NV 
Uke, Cleiaont 6 SSV 

Lee, Fbrt Nyera WSO AP 
Leon, Tallahaasee WSO AP 
Levy, Cedar Key 
Liberty, Bristol 
Madison, Hadiaon 4 H 

Maoatee, Bradenton 5 ESE 
Marion, Ocala 
Hartin, Stuart 1 N 
Hooroe, Taveraier 
Nasaau, Feroaodina Beach 

Okaloosa, Niceville 
Okeechobee, Okeechobee 

Hrcn Gate 6 
Oraage, Orlando VSO McCoy 
Osceola, KiasiMee 2 
Palo Beacfa. Belle Glade Exp 

Sta 

Pasco, Saint Leo 
Pinellas, Tarpon Spga Sewage 

PI 
Polk, Ukeland 3 SE 
Fucttaa, Palatka 
St. Johns, St. Augustine 

St. Lucie, Fort Pierce 
Santa Roaa, Hilton Exp Sta 
Saraaota, Sarasota 
Seainole, Sanford Exp Sta 
Suater, Buahnell 2 E 

Suwannee, live Oak 2 ESE 
Taylor, Perry' 
Union, Raiford St Prison 
Voluaia, Oaytona Bch VSO APR 
Vakulla, St. Harks 5 SSE 

Valton, DeFuaiak Springs 
Vashington, Chipley 3 E 

Haxlai 

Month 

20.19 

.. 
-. 
" 
.. 
— 
.-

23.47 
15.31 
24.40 

18.76 

19.36 
16.03 

.. 
22.55 

._ 
18.56 

.. 
— 
— 
__ 
17.70 

18.9S 
20.59 

— 

.. 
23.35 

.. 
16.23 

20.10 
20.12 

— 
.. 
20.44 

25.62 
16.26 

-. 
21.83 
23.80 

_. 
— 
19.57 
17.13 
19.50 

19.08 
20.76 

15.67 

21.80 

19.90 

.. „ 

.. 
16.85 

._ 
— 
19.89 
28.55 

16.14 
16.43 

m rainfall (incbea) 

Dale 

6/92 

— 
--
.. 
— 
„ 

— 
.. 
_. 
— 

6/69 
6/65 
9/60 

.-
7/41 

9/49 
7/75 

9/46 

._ 
7/74 

— 
— 

3/60 

6/54 
7/60 

" 
._ 
.-
9/57 

— 
8/67 

6/74 
7/64 

— 
9/57 

6/12 
9/50 

6/67 
11/69 

., 

.-
7/60 
6/45 
9/60 

6/74 
7/60 

7/60 

9/63 

9/63 

„ 

6/74 

„ 

.. 

.-
8/33 
9/57 

12/53 
12/53 

Oay 

9.93 

•« 
10.50 

.. 
" 
10.85 

--9.00 
-. 
— 
10.09 
7.01 
9.95 

7.04 

10.17 
10.02 

.. 
11.71 

--
6.00 

— 
-. 
— 
_. 
8.SB 

6.32 
12.11 

— 
._ 
.. 
7.41 

— 
S.62 

10.85 
9.47 

— 
— 
8.90 

10.80 
8.00 
6.50 
8.S1 
22.02 

,_ 
— 
9.67 
9.SO 
6.19 

9.17 
8.70 

10.12 
8.56 
9.52 

6.62 

.. 
6.90 

.. 

.. 
— 
9.29 
8.36 

7.01 
7.35 

Oate 

10/--/41 

— 
8/--/32 

" 
10/--/47 

9/--/62 

— 
6/30/66 
9/29/63 
10/-/48 

7/--/41 

9/--/50 
9/--/67 

11—lil 

,. 
6/12/55 

— 
— 
.. 

7/29/60 

11/25/53 
l l - l i O 

" 
.. 
— 

9/16/57 

--
10/16/56 

10/--/51 
9/--/69 

-. 
3/31/62 

i / - / l , i 
9/-/50 
4/--/37 
10/30/62 
11/01/69 

.. 

.. 
9/--/45 
10/-/99 
10/02/51 

4/13/53 
7/29/60 

6/—/45 
10/—/5I 
9/18/63 

9/24/63 

.. 
_. 
.. 

6/25/74 

.. 

.. 

.. 
10/--/53 
4/28/64 

10/30/67 
4/02/60 

—-
Jan 

2.84 
3.17 
3.56 

— 
2.20 

2.27 
4.15 
1.91 
2.64 

2.16 

1.67 

3.45 
2.15 
2.16 

2.95 

2.78 
4.37 
1.69 
3.07 
3.90 

__ 
1.76 

— 
2.89 
2.28 

1.76 

2.69 

2.14 

2.33 
4.82 

2.08 
3.78 
3.76 

2.39 
2.34 

1.64 
3.74 
2.47 
2.77 

3.43 

2.68 
2.38 
2.43 
2.00 

2.65 

4.35 
1.80 

2.28 
1.91 
1.99 

2.55 
2.69 

2.32 
2.54 

2.35 

2.10 

3.85 
2.24 

2.31 
2.46 

3.01 

2.85 
2.68 
2.05 
3.57 

4.70 
4.22 

Feb 

3.70 
4.04 
4.08 

-. 
2.81 

2.30 
4.09 
2.30 

3.39 
2.38 

1.79 
3.87 
1.95 
2.55 
3.77 

3.58 

4.69 
3.01 
3.78 

4.46 

.. 
2.06 

— 
4.51 
2.79 

2.23 
3.37 

2.77 
2.86 

4.91 

2.29 
4.34 
4.26 

3.51 
2.93 

2.03 
4.77 
2.81 
4.18 
3.94 

2.87 
3.01 
2.52 
1.92 

3.35 

4.47 
2.10 

2.95 
2.44 

1.97 

3.13 
2.82 

2.52 
3.42 
3.06 

2.77 
4.16 

2.65 
2.84 
3.22 

3.38 
3.56 
3.40 
2.92 

4.03 

4.72 
4.32 

Nar 

4.26 
4.37 
5.32 

— 
3.68 

2.46 
5.JO 
2.79 
4.30 
3.37 

1.96 
4.06 
2.07 

2.9S 
4.48 

3.56 

6.31 
4.47 
4.70 
5.61 

.. 
2.88 

--
4.93 
3.39 

3.25 
4.44 

3.36 
3.69 
4.20 

3.54 
5.70 
5.60 
4.62 
3.89 

3.06 

5.93 
3.62 
4.62 
5.36 

3.65 
3.55 
3.46 
1.87 

3.82 

;,61 

.93 

I.4A 

4.03 
3.21 

4.53 
4.36 

4.02 
4.05 
4.05 

3.50 
5.81 

3.53 
3.90 
4.34 

4.64 

4.20 
3.39 
3.37 
4.86 

6.81 
5.94 

Normal 

Apr 

3.02 
J.94 

4.65 

.. 
2.36 

3.44 
4.70 
2.37 
2.50 
3.30 

2.43 
3.27 
3.60 

2.51 
2.85 

3.07 
4.99 
2.05 
3.61 

4.62 

._ 
2.67 

— 
4.41 

2.85 

2.54 

2.70 

3.08 
2.10 
4.92 

2.63 
S.02 

4.23 
4.69 
2.95 

2.03 
4.07 

2.95 
5.48 
3.88 

2.43 
3.04 

2.83 
2.28 
2.68 

4.91 
2.71 

2.72 
3.34 
2.96 

3.10 
2.68 

2.57 
3.00 

3.25 

3.33 

6.43 
3.57 
2.69 
3.12 

4.62 
2.86 
3.06 
2.39 
3.78 

5.01 

4.59 

May 

3.54 

4.13 
3.02 

— 
3.57 

5.51 
4.53 
3.64 
3.48 

3.05 

4.66 
3.84 

6.12 
4.10 

3.67 

3.22 
4.25 
2.26 
2.78 

3.98 

__ 
4.43 

— 
3.59 
3.99 

4.52 
3.50 

3.93 
2.41 
3.76 

3.86 
4.30 
3.62 
3.92 
2.91 

3.99 
4.04 

2.02 

5.01 
3.34 

2.60 

3.98 
4.48 
4.37 

3. 

.; 
.i..'0 

2.'<4 

•: 61 
•• 74 

J. 79 
2.52 

3.44 

.̂̂ ^ 
2.85 

4.15 
3.81 
2.84 

2.83 
3.64 

3.60 
3.74 
3.84 

2.65 
3.33 

4.37 

3.97 

or average rainfall (iocbeii)' 

June 

6.81 
6.60 
4.46 

— 6.54 

8.17 
5.56 
9.12 
7.07 

5.78 

9.49 
6.48 

9.00 
9.07 
7.04 

6.27 
6.30 
3.46 
5.30 

5.38 

— 
8.05 

--
5.61 
8.66 

9.65 
7.65 

9.13 
6.49 
5.05 

7.41 

4.82 
S.S9 
6.36 
7.00 

8.89 
6.62 
4.19 
5.82 
5.61 

7.63 
7.30 
1.16 
6.61 
5.27 

6.18 
7.61 

7.11 
).7S 
9.08 

8.02 
5.58 

6.70 
6.49 
5.35 

6.11 

6.99 

5.11 
7.19 
6.97 

7.11 
6.46 
6.38 
6.60 
6.15 

6.36 
5.07 

July 

8.03 
8.82 
8.21 

— 
6.05 

5.92 
7.96 
7.39 
9.53 
7.90 

8.60 
7.37 
6.91 
8.84 

10.38 

7.35 
7.33 
4.77 
8.02 
7.74 

— 
7.16 

— 
7.00 
9.04 

8.52 
9.02 

8.75 
8.43 
7.69 

6.79 
7.67 
7.42 

8.33 
8.62 

8.90 
8.92 
8.08 
5.94 
7.19 

8.94 

8.40 
6.55 
4.75 

6.65 

8.35 
5.89 

1.29 
11.03 

8.58 

8.68 
9.10 

8.09 
7.74 
6.21 

5.53 
8.52 
8.03 
8.35 
8.97 

9.17 

9.55 
7.64 
6.69 
7.87 

8.82 
6.51 

Aug 

8.25 
7.97 
7.90 

— 5.63 

6.91 
6.54 
7.20 

9.81 
6.87 

6.79 
6.85 
6.72 
7.79 
7.88 

7.89 
6.67 
5.67 
8.07 

•5.62 

.. 
6.57 

— 
5.03 
7.48 

7.70 
9.60 

7.25 
8.00 
5.14 

7.99 
6.47 
5.32 
6.11 
7.24 

7.72 
6.89 
7.40 
4.80 

6.03 

9.55 
7.82 
6.19 
4.88 

6.99 

7.52 
6.26 

6.73 
6.83 
8.21 

8.55 
9.32 

7.18 
7.56 
5.88 

6.35 

4.91 
8.60 
6.99 
7.43 

4.81 

7.43 
6.82 
6.84 

6.22 

7.66 

5.75 

Sep 

5.67 
7.14 
6.67 

--
8.19 

8.61 
5.74 

8.02 
6.40 
6.38 

9.60 
5.88 
8.74 
7.57 
6.81 

7.83 
8.15 
8.75 
9.00 
5.74 

— 
7.49 

— 
6.40 
7.88 

7.49 
7.29 

7.72 
6.35 
4.72 

8.66 
4.SI 

5.63 
6.43 
6.56 

8.71 
6.64 

6.38 
5.46 
5.48 

8.68 
6.77 
8.46 

7.45 
8.09 

7.48 
6.84 

7.20 
7.25 
8.82 

7.08 
7.37 

6.06 
7.58 
7.77 

8.69~ 
8.40 
9.96 
7.76 
6.65 

5.81 
6.66 
5.39 
7.10 
6.41 

6.78 
5.14 

Oct 

3.67 
3.79 
2.70 

— 5.55 

8.93 
3.02 
4.06 

3.23 
4.99 

4.76 
3.52 
8.18 
4.07 
2.99 

4.54 

3.13 
6.32 
2.88 

2.75 

— 
4.48 

— 
3.01 

3.05 

4.20 

3.09 

3.87 
2.54 

2.96 

6.85 
2.08 
2.70 
4.30 
3.16 

4.37 

2.93 
3.07 

3.72 
2.61 

3.24 

3.27 
7.48 

B.35 
4.71 

3.17 
4.88 

4.07 
J.97 
3.65 

2.93 
2.78 

2.84 
4.88 
6.56 

"7.87 
3.02 
3.92 
4.56 

3.25 

3.30 
2.46 
3.41 
5.52 
2.87 

3.21 
2.68 

Nov 

1.92 
2.31 
3.30 

" 
2.60 

2.93 
3.02 
1.34 
1.54 

1.79 

1.42 

2.29 
2.72 
1.84 

2.25 

1.79 
3.37 
2.34 
2.68 

2.62 

__ 
1.14 

--
2.23 
1.63 

1.25 
1.76 

1.64 

1.79 
3.33 

2.07 
3.27 
2.42 
2.42 
1.66 

1.31 
2.81 
1.38 
2.84 
2.39 

1.91 
1.75 
2.17 
2.36 

2.59 

3.48 

1..-. 

1 • 
: 4 
1 74 

1.87 
1.91 

1.60 
1.85 
2.48 

2.36 

3.57 
2.17 
1.75 
1.51 

1.89 
3.65 
1.63 
2.13 
2.58 

3.52 

3.12 

Dec 

2.88 
3.47 
4.14 

— 1.61 

2.63 
3.87 
1.65 
2.40 
2.50 

1.23 
3.26 
1.64 
1.98 
2.84 

2.59 
4.66 
2.10 

3.32 
4.30 

__ 
1.53 

--
2.37 
1.70 

1.51 
2.53 

1.70 
2.19 
4.65 

1.71 

4.07 
3.71 
2.34 
2.14 

1.30 
4.22 
2.19 
3.46 
" 17 

.17 
.68 
2.26 

2.05 
2.67 

4.90 
1.47 

1.90 
1.90 
1.80 

2.36 
.;.54 

09 
i.41 
2.57 

2.24 
5.30 

2.51 
2.15 
2.18 

2.15 
2.20 

3.21 
1.96 
3.45 

4.97 

4.52 

rear 

54.59 
58.75 
58.01 

-. 
50.79 

60.08 
58.67 
51.79 
56.29 
50.47 

54.40 
54.14 

59.80 
55.43 
57.91 

54.47 
64.22 
46.89 
57.21 

56.72 

_. 
50.22 

— 
51.98 
54.66 

54.62 
57.64 

55.34 
49.38 
56.15 

55.88 

56.33 
54.56 
55.42 
51.40 

53.95 
61.58 
46.56 
54.10 
52.63 

56.35 
53.95 
55.99 
48.89 
52.88 

64.14 
47.44 

51.21 
52.80 

58.75 

56.59 
53.67 

49.43 
54.84 
52.38 

54.91 
64.77 

55.13 
53.32 
53.74 

53.49 
55.32 

50.85 
50.22 
55.12 

66.92 

55.83 

Reference 
yeara 
recor 

of 
1 aod 

ending year 

(25) 
(83) 
(64) 

(21) 
(41) 

(65) 
(66) 
(14) 
(79) 
(16) 

(52) 

(95) 
(40) 
(78) 
(19) 

(42) 
(34) 

( 9) 
(76) 
(11) 

„ 

(60) 
(23) 
(10) 
(46) 

(48) 
(86) 

(81) 
(89) 
(25) 

(66) 
(70) 
(75) 
(11) 
(86) 

(87) 
(94) 
(82) 
(10) 
(78) 

(14) 
(65) 
(43) 
(42) 
(82) 

(52) 
(56) 

( 5) 
(70) 
(54) 

(86) 
(88) 

(63) 
(53) 
(92) 

(78) 
(12) 
(13) 
(23) 
(42) 

( 8) 
( 9) 
(58) 
(65) 
(51) 

(80) 
(4C. 

1978 
1978 
I960 

1978 
1978 

1978 
1978 
1978 
1978 
1957 

1978 
1978 
1978 
1978 
1978 

1978 
1978 
1960 
1978 
1978 

,. 
1978 
1978 
1960 
1978 

1978 
1978 

1978 
1978 
1931 

1978 
1960 
1978 
1960 
1978 

1978 
1978 
1960 
1960 
1978 

1978 
1960 
1978 
1978 
1978 

1978 
1978 

1978 
1960 
1978 

1978 
1978 

1978 
1978 
1960 

1978 
1960 
1960 
1978 
1978 

1960 
1938 
1956 
1978 
1978 

1978 
1978 

* Hor»il r i i n f i l l . " C l i M t o l o g i c « l Doraala a re ua iu l l y b » e d on 30 year i of record for per iods 1931 through I960, or 1941 through 1970, or e a r l i e r 
per iod. Normali are oot ava i l ab l e for a few s t a t i o a t v l t b 30 or w>re years of record through 1970 ( a i ind ica ted by nuaber of y e a n of record through 
1978). 

Aver»|e r a i n f a l l . — L o n t - t c r a Beans (averages) are uaed in place of nomals for varied periods of record of leaa than 30 y e a r s . Averages have 
been cosiputed only through I960 for sooe se lec ted a t a t iona (as noted by ending yesr)» even though s t a t i o n s •it3y be cu r r en t l y in opera t ion . 

' U.S. Department of A g r i c u l t u r e , 1941. 
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( MJaste Cleanup; - Bureau oiWasi 

. ^P . .. p . FB 8 \993 

U.S. Fish and Wildlife Service , ... ,̂;-H.,.V S.&c-''^'^ 
Ecological Services T^hwc?-' ŝ'-'*" 

75 Spring Street,- SW., Room 1276 
Atlanta, Georgia 3 03 03 
Telephone: 404/331-3580 

February 3, 1994 

TO: Mr. Jim McCarthy, DER 

RE: Information Request 

Thank you for your interest in endangered species amd critical 
habitat areas. Enclosed are a national list of federally-
listed species and critical habitat designations within the 
Southeast. , .. . 

The critical habitat designations are from, the Red Book, 
published in January 1992. The Literature Citation would be: 

U.S. Fish and Wildlife Service. 1992'. Endangered and 
Threatened Species of the Southeast United States 
(The Red Book). Prepared by Ecological Services, 
Division of Endangered Species, Southeast Region. 
Government Printing Office, Washington, DC. 
1,070 pp. 

We hope these materials are helpful. 

Sincerely yours, 

zUXJl PU^Lp 
Elsie Davis 
Editorial Assistant 

Enclosures (3) 



Alabama: 

' Arkansas: 

Florida: 

Georgia: 

Kentucky: 

Louisiana: 

Miss i ss ipp i : 

North Carol ina: 

CRITICAL HABITAT INDEX 

^^^^ Bureau cf Waste Cleanup 

FEB 8 ',993 

Techn/ca/ Review Sec:.e;> 

Etheostoma boschungi (slackwater darter) 

Peromvscus polionotus ammobates (Alabama beach mouse) 

Peromyscus polionotus trissvllepsis (Perdido Key beach 

mouse) 

Speoplatvrhinus poulsoni (Alabama cavefish) 

Percina pantherina (leopard darter) 

Ammospiza maritima mirabilis (Cape Sable sparrow) 

Crocodvlus acutus (American crocodile) 

Peromyscus polionotus allophrys (Choctawhatchee beach 
mouse) > 

Peromyscus polionotus trissyllepsis (Perdido Key beach 

mouse) 

Rostrhamus sociabilis plumbeus (Everglade kite) 

Trichechus manatus (Florida manatee) 

Percina antesella (amber darter) 

Percina .ienkinsi (Conasauga logperch) 

Hyotis sodalis (Indiana bat) 

Palaemonias qanteri (Kentucky cave shrimp) 

No designations 

Grus canadensis pulla (Mississippi sandhill crane) 

Hudsonia mohtana (mountain golden heather) 

Hybopsis monacha (spotfin chub) 

Henidia extensa (waccamaw silverside) 

Notropis mekistocholas (Cape Fear shiner) 



5/78 

FliDRIDA - Critical Habitat 

^^ntrospiza rnaritina mirahilis, "Cape Sable sparrcw" 

Florida. Areas of land, water,and'airspace in the Taylor Slough vicinity 
of Collier, Dade, and Monroe counties, with the following components 
(Tallahassee Meridian): Those portions of Everglades National Park within 
T57S R36£,T57S R36J5E. T57S R37E, T58S R35E, T58S R36E, T58S R37E, ToSHS 
R35E, TSSHS R36HE, T59S R35E, T59S R36E. T59S R37E. Areas outs ide of Ever­
glades National Park within T55S R37E Sec. 36; T55S R38E Sec. 31, 32; T56S 
R37E Sec. 1. 2, 11-14, 23-26; T56S R38E Sec. 5-7, 18, 19; T57S R37E Sec 5-8, 
TSas R38E Sec. 27, 29-32; T59S R38E Sec. 4. 
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FliDHIEA - Cri t ical Habitat 

Crocodylus acutus, "American crocodile" 

The followir.g area, (exclusive of those existing :zsn-vca.ds. structures 
or secrleDsncs which are noc necessary to the Tionrsl needs cjr survival 
of Che species) i s c r i t i c a l habitat for the Anerican crocodile (Croaodylua 
aeutus): All land and ^srer vichin Che foUodng botsidary In Florida: 
beginniiig ac che easceztsssc cip of Tiirks7 Folnc, Dade CounC7, on che 
coast of Biscayne Bay; dipnce scyjtheascjard along a straight l ine to 
CZgJsaas Poiac ac che souchersDost cip of EHiocc Key; chmce south-
vesrn^ard along a l̂ ru» follcr.nr.g che shares of che ^rlancic Ocean side 
of Old Rhodes Key, Palo Alco Key, AnglefLsfa Key, Key Largo, Plancacicn 
Key, Windley Key', Upper Macecsbe Key, Lcsrer Macec;c±>e Key, and Lang Key, 
to the uescerzDcsc cip of Lcng Key; chencs northMesnsrd along a seraig^c 
lizie CO che yesCH.iTi.msc cLp of Middle Cape; rht^fo Rurxhward alccg che 
shore cf che Gulf of ^l2xico co che north' side of che nrunh of Lictle 
Sable Creek; chence eascwsrd along a scrai^oc l ine co tha norcherrncsc 
point of Nine->file Pond; chence norcheascward along a straighc l ine to 
che peine of begiraing. 

KEY WEST 

http://yesCH.iTi.msc
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FLORIDA. - Critical Habitat 

Peromyscus polionotus allophrvs, "Choctawhatchee beach mouse" 

Areas of land, water, and airspace in Walton and Bay Counties with the following 
components (Tallahassee Meridian): (1) those portions of T2S R2ivr E 5/3 Sec. 35, 
Sec. 36, T2S R2GW S 1/4 Sec. 31, and T3S R20W W 1/3 Sec. 4, N 1/2 Sec. 5, and 
NE 1/4 Sec. 6 extending 152.5 meters (500 feet) inland from the mean high tide 
line of the Gulf of Mexico; (2) those portions of T3S R19W W 1/2 Sec. 15 and 
Sec. 16 extending 152.5 meters (500 feet) inland from the mean high tide line 
of the Gulf of Mexico; (3) those portions of the mainland part of the St. Andrews 
State Recreation Area in T4S R15W Sec, 21 and Sec. 22 extending 152.5 meters 
(500 feet) inland from the mean high tide line of the Gulf of Mexico; (4) 
those portions of Shell Island in T4S R15W Sec. 25-27 and Sec. 36, T4S R14w 
Sec. 31, and TSS R14W Sec. 4-6 extending 152.5 meters (500 feet) inland from 
the mean high tide line of the Gulf of Mexico. 

Within these areas the major constituent elements that are known to require 
special management considerations or protection are dunes and interdunal areas, 
and associated grasses and shrubs that provide food and cover. 

(2) 
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FLORIDA - Critical Habitat 

Peromyscus polionotus trissyllepsis, "Perdido Key beach mouse" 

Areas of land, water, and airspace in Escambia County with the foilovi.Tg 
components (Tallahassee Meridian): (1) that portion of the Perdido Key 
State Preserve south of State Road 292 in T3S R32W Sec. 32-33 and T-S R32W 
Sec. 5; (2) those portions of Perdido Key in T3S R31W Sec. 25-26 ar.d Sec, 
28-34, and in T3S R32W E 1/2 Sec. 36, and W 1/2 Sec. 36 south of the entrance 
road, parking lot, and Johnson Beach recreational facilities at the Gulf 
Islands National Seashore. 

Within these areas the major constituent elements that are known to 
require special management considerations or protection are dunes snd 
Interdunal areas, and associated grasses and shrubs chat provide food 
and cover. 

I -» 

G O 



FLQRIEA - Cr i t ica l Habitat 

Trichechus nanatus, "Florida manatee" 

The following areas (exclusive of those exist ing man-niade structures 
or settlements -.^hich are not necessary to the nornal needs or survival 
of che species) in Florida are c r i t i c a l habitac for i±s Florida manacee 
(Triah&chus manatus): Crystal River and i t s headwacisrs laacwn as King's 
Bay, Citn:s County; the L i t t l e Manatee River dcwnscr:=sm frcm the 
0. S. Hi^say 301 bridge, Hillsborougi County; tiie I^snacss River 
(dwnstream fcxm che Lake Manatee Dam, Manacea Cotncy; che l-fyakka 
RLver downstream frcm Myakka River Sirate Park, Sarasota and Charlotte 
Counties; tiie Peace River dcwnstream from the Florida Scace Highway 760 
bridge, De Soto and Charlotte Counties; Charlotte Harbor north of che 
Qiarlocte-Lee coiacy Line, Charlocte Councy; Calocsaiaatchee River 
dcwcscrean frcm che Florida Stace Highway 31 bridge, Lee Councy; a l l 
D. S. t e r r i t o r i a l vaters adjoining the coast and is lands of Lee Councy; 
a l l U. S. Cerricorial wacers adjoining che' coasc and is lands and a l l ^ 
ccnneccad bays, esruaries , and rivers frcm Gordcn's Pass, near Naples, 
Collier Couicy, southward co and includir^ Whitewacer Say, >Ssnroe 
Cc«acy; a l l vaters of Card, Barnes; Blackyacer, L i t t l e Blackvrater, 
Manatee, and Buctanwood sounds betwerzn Kay Largo, Mcnrce County, and 
the mainland of Dade Cccnty; Biscayne Bay, and a l l adjoining and 
camscted lakes, r ive r s , '•grioTc, and '.v'atervays frcm che southern t ip 
•of Kay Biscayne northward co and Including I'laule Lake, Dade County;" 
a l l of Lake Vbrth, frcm i t s northsrnaost point innediate ly south of 
tiie intarsect icn of U. S. Highway 1 and Florida Sta te H i ^ - a y AlA south­
ward to i t s south.errnDst point iisaediately north of ths tcwn of Boyntca 
Bea^ , Palm Beach County;* the Lcxahatchee'River and i t s headwaters, 
Martin and West Palm Eeach Cotncies; that section of die intraccascal 
wacerw^ from che coai of Sewalls Poinc, Martin Cointy to Jupiter Inlet, 
Palm Beach Councy; che entire irJand section of water Isncwi as che 
]&idian River, fron i t s northarrsaost ooinc inmediacely south of the 
InterseccicK of U. S. HighKay 1 and Florida Scace High;--ay 3, Volusia 
Ccuacy, soit issrd to i t s soucherrnDsc poinc near che zaaa. of Sewalls 
Point, Martin Councy, and die entire inland section of water kicwn as 
the Banana River and a l l waterways benvTsen che Indian .and Banana Rivers, 
Brevard Councy; che Sc. Johns Rr/er, including Lake George, and including 
Blue Springs and Silver Glen Springs frcm cheir poincs of origin co cheir 
confluences wich Che St. Johns River; chac section of che Incra-coascal 
Wacerway frca i t s confluence wich the St. Marys River aa. che Georgia-
Florida border co che Florida Scace Highway AL\ bridge south of Coascal 
d c y , Nassau and Duval Counties. 

(over) 
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FLORinA. - Cri t ical Habitat 

Rostrhamus sociahili.q plumbeus, "everglade Jcite" 

Florida. Areas of land (predominantly marsh), water, and airspace, 
with the following components (Tallahassee Meridian): (1) St. Johns 
Reservoir, Indian River County: T33S R37E SVP* Sec. 6,'.Vh Sec. 7, Sec. 
18, Sec. 19; (2) Cloud Lake Reservoir, St. Lucie County: T34S RSSE SH 
Sec- 16, NH Sec. 21; (3) Strazzulla Reservoir, St. Lucie County: T34S 
R38E SW h Sec. 21; (4) western parts of Lake Okeechobee, Glades and 
Hendry Counties, extending along the western shore to the east of the 
levee system and the undiked high ground at Fisheating Creek, ahd from 
the Hurricane Sate at Clewiston northward to the mouth of the Kissiimee 
River, including all the Eleocharis flats of Moonshine Bay, Monkey Box, 
and Observation Shoal, but excluding the open water north and west of ^he 
northern t ip of Observation Shoal, north of Monkey Sox, and east 
of Fisheating Bay; (5) Loxahatchee National Wildlife Refuge (Central 
and Southem Florida Flood Control Dis t r ic t Water Conservation Area 1) , 
Palm Beach County, including Refuge Management Compartments A, B, C, 
and 0,'and all of the main portion, of the Refuge as bounded by Levees 
L-7, L-39, and L-40; (6) Central and Southem Florida Flood Control 
Dis t r ic t Water Conservation Area 2A, Palm Beach and Broward Counties, 
as bounded by Levees L-6, L-35B, L-36, L-38, and L-39; (7) Central and 
Southem Florida Flood Control Dis t r ic t Water Conser/ation Area 28, 
Broward County, as bounded by Levees L-35, L-353, L-35, and L-33; (8) 
Central and Southem Florida Flood Control Distr ict Water Conservation 
Area 3A, Broward and Dade Counties,as bounded by Florida Highway 84, 
Levees L-68A, L-67A (north of Miami Canal), L-57C (south of Miami Canal), 
L-29, and L-2a, and a l ine along the undiked nortiiwestern portion of the 
Area; (9) that portion of Everglades National Park, Dade County, within 
the following boundary: beginning a t the point where the Park boundary 
meets Florida Highway 94 in T54S R35E Sec. 20, thence eastward and 
southwest along the Park boundary to the southwest comer of Sec. 31 
in T57S R37E, thence southwestward along a s traight l ine to the south­
west comer of Sec. 2 in TSSS R35E, thence westward along the south 
sides of Sec. 3, 4, 5, and 6 in TSSS R3SE to the Dade-Monroe county 
l i n e , thence northward along the Dade-Monroe county l ine to the Park 
boundary, thence eastward and northward along the Park boundary to the 
point of beginning. 

(over) 
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LITHOLOGIC WELL LOG PRINTOUT SOURCE - FGS 

WELL NUMBER: W- 6990 
TOTAL DEPTH: 85 FT. 
10 SAMPLES FROH 0 TO 100.FT. 

COMPLETION DATE - 25/11/64 
OTHER TYPES OF LOGS AVAILABLE - NONE 

OUNER/ORILLER: JACK TAYLOR 

WORKED BY: BY J. P. MAY COMPLETED 11/1973 

COUNTY -
LOCATION: 

ELEVATION 

MANATEE 

T.35S R.19E S.21 CB 
LAT > N 27D 25N 32S 
LON ° U 820 24H 20S 
- 39 FT 

0 - 10 SAND; TRANSPARENT; INTERGRANULAR; 

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE; 
ROUNDNESS: ROUNDED TO SUB-ANGULAR; UNCONSOLIDATED; 
OTHER FEATURES: FROSTED; 
FOSSILS: ORGANICS; 

10 - 20 SAND; TRANSPARENT TO MODERATE BROWN; INTERGRANUUR; 

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE; 

ROUNDNESS: ROUNDED TO SUB-ANGULAR; UNCONSOLIDATED; 

ACCESSORY MINERALS: IRON STAIN- X, CLAY- X; 

OTHER FEATURES: FROSTED; 

20 - 30 SAND; TRANSPARENT TO DARK GRAY; INTERGRANULAR; 

GRAIN SIZE: MEDIUM; RANGE: VERY FINE TO COARSE; 

ROUNDNESS:SUB-ANGULAR; UNCONSOLIDATED; 

ACCESSORY MINERALS: PHOSPHATIC SAND-10X, PHOSPHATIC GRAVEL- 5X; 

30 - 40 AS ABOVE 

40 - 40 CLAY; LIGHT OLIVE GRAY; POOR INDURATION; 
SEDIMENTARY STRUCTURES: FISSILE, 

40 TOTAL DEPTH 
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FLORIDA GEOLOGICAL SURVEY 

A GEOLOGICAL OVERVIEW OF FLORIDA 

By 

Thomas M. Scott. P.G. #99 

Inlroduclion 

The State of Florida ties principally on the 
Florkfa Platlorm. The western panhandle ol Florida 
occurs in the Gull Coastal Plain to the norttiwest of 
the Flor ida Plat form. This subdiv is ion is 
recognized on the basis of sediment type and 
depositional history. Tho Florida Platlorm extends 
into the nor iheaslern Gull ol Mexico Irom Ihe 
southern edge ol Ihe, North American continent. 
The platlorm extends nearly lour hundred miles 
nonh to south and nearly four hundred miles in its 
broadest width west to east as measured between 
the three hundred foot isobaths: More than one-
half of the Florida Platlorm lies under v/ater leaving, 
a nariov/ peninsula of faiict extending to the south 
from the Nonh American mainland. 

A thick sequence of primarily carbonate rocks 
capped by a thin, s i l ic lc lasi lc sediment- r ich 
sequence lorms ihc 'F lor ida Plat lorm. 'These 
sedimenis range in age from mid-Mesozoic (200 
nii l l ion years ago (myaj) to Recent. Florida's 
aqui fer systems developed In the Cenozoic 
sediments ranging.from latest Paleocene (55 mya) 
to Late Pjelstocenc (< 100.000 years ago) in age 
(Figure 4). The deposition ol these sediments was 
strongly inltuenced by lluclualions of sea level and 
subsequent subaerial exposure. Carbonale 
sediment depos i t ion , dominated Ihe Flor ida 
Platform until the end of the Oligocene Epoch (24 
mya). The resulting Cenozoic carbonate sedimenl 
accumulation ranges from nearly f ^ o thousand 
feet thick in northern Florida to more than five 
llious-nnd leet in the southern part of the state. 
These carbonale sediments form ihe Floridan 
aquiler system, ono ol the world's most pioiitic 
aquifer systems, regional intra.aquifer conlintng 
units and the sub-Floridan confining unit. The 
sediments supradiacent to the Floridan aquifer 
system include quartz sands, silts, and clays 
(s i l ic ic last lcs) wi th vary ing admixtures of 
carbonates as discrete beds and sediment matrix. 
Dc|iositloii of Ihese sediments occurred Irom the 
Miocene (24 mya) to the Recent. The Neogene (24 
mya to 1.6 mya) and Quaternary (1.6 mya to the 

presenl) sediments form the intermediate aquifer 
system and/or confining unit and the suri icial 
aquiler sysiem (Figure 4). 

Geologic History 

Florida's basement rocks, those rocks older 
than Early Jurassic (>200 mya), aro a Iragment ol 
the Alrlcan Plate which remained attached lo the 
Nor th American Plate when the cont inents 
separated In ihe mid Mesozolc. This fragment of 
the Alrican Plate p rov ided Ihe base lor the 
developmeni of a carbona le p la t lo rm wh ic l i 
included Ihe Bahama Platform and the Florida 
Plat lorm (Smi ih , 1982). The Flor ida Straits 
separated the Bahama Platlorm from Iho Florida 
Platlorm by the beginning ol the Late Cretaceous 
(approximately 100 mya) (Slicridan et al., 1981). 

Carbonate sediments dominated the deposi­
t iona l environments f rom the mld-Mesozolc 
(approximately 145 mya) tn soulhern and central 

.F lo r ida and f r o m ' the earl iesi Cenozoic 
(approx imate ly '62 mya) In nor thern and Ihe 
eastern panhandle Flor ida. Carbonate 
sedimentation predominated in Ihe Paleogeno (67 
to 24 mya) throughout most ol Florida. Evaporilo 

. sediments, gypsum, anhydiitc and some halite 
{sail), developed periodically duo lo ll io reslriciion 
of circulat ion In the car l ionate depos i t iona l 
environments. The evaporiles are most common 
in the Mesozolc and the Paleogene carbonates al 
and below the base uf the Floridan aquifer sysiem, 
wl iero they help Iorm the Impermeable sub-
Floridan confinirig unil; 

During the early part o l the'Cenozoic, Ihe 
Paleogene, ll ie sillclcfasllc sediment supply Irom 
the nonh, the Appalachian Mountains, was limited. 
The mountains had eroded lo a low level through 
millions of years ol erosion. The minor amount of 
sedimenl reaching the marine environment was 
washed av/ay from the Florida Platform by currents 
In the Gull Tronqh (Suwannee Straits) (Figures 5a 
and b). This ellectively protected the carbonate 
depositional environments ol the plallorm Irom the 
influx of Ihc siliclclastic sediments. As a result. Ihc 
caibonates ol the Paleogene section are very pure, 
v/ith eyiieinely l i initod quantities ol sitlcicfastic 
sediments. In the central and western panhandle 
areas, wliich are part ol tfie Gull Coastal Pfaln. 
siliclclastic deposi t ion continued well Into the 
Paleogene. Signilicani carbonate deiiosil lon did 
not begin in this area until ihe Late Eocene (40 

mya). During tfie tater Eocene, as fhe Influx o l 
sil iciclastlcs decl ined dramatical ly, carbonate 
depositional environments developed to the nonh 
and west ol Ihe limits of the Florida Platform. 
Carbonale deposit ion was cont inuous In Ihe 
central panhandle and Intermittent in tlie western 
panhandle th rough the Late Ol igocene 
(approximately 28 mya). 

During the Late Oligocene to Early Miocene, 
an episode of renewed uplift occurred In Ihe 
Appalachians (Stuckey, 1965). Wilh ,i renewed 
supply ol sedimenis being eroded and entering the 
lluvial transport systems, siliclclastic sediments 
Hooded Ihe marine environment near the 
southeastern Nonh American coastline. The Influx 
of massive quantities of these sediments filled the 
Gulf Trough and encroached onto Ihe carbonate 
platform through longshore transport, currents and 
other means. Al first, the sands and clays were 
mixed Willi the carbonate sediments. Later, as 
more and more sil iciclastlcs were transported 
south, the carbonate sediment deposition declined 
to only l imi ted occur rences. Si l ic lc last ic 
sediments, with varying amounis ol carbonale In ' 
the matr ix , dominated the depos i t iona l 
env i ronments . The carbona le depos i t iona l 
environments were pushed further to the south 
until vtrtually the entire platform was covered with 
saiids and clays. The influx of siliciclastlcs has 
dimlnislied somev/hat during the later Pleistocene 
and the Recent resulling In carbonale deposition 
occurring In limited areas around the southem 
portion of the Florida Platform. 

Tlie Miocene-aged siliciclastlcs appear lo have 
completely covered the Florida Platlorm providing 
a relatively impermeable barrier to the vertical 
migration ol ground water (Stringlield, 1966; Scott, 
1981). This aquiclude prolecled Ihe underlying 
carbonate sediments from dissolution. Erosion 
breached the con l in ing unit by the early 
Pleistocene (?) al lowing aggressive waters lo 
dissolve the under ly ing carbonates. The 
progressive d isso lu t ion o l Ihe l imestones 
enhanced the secondary porosi iy ol Ihe near-
suriace sediments ol Iho Floridan aquiler system 
and allowed the development ol numerous karst 
leatures. 

Karst features formed In llie Florida penlnsul.i 
at least as early as tho latest Ol igocene as 
determined from the occurrence o l terrestrial 
vertebrate launas (MacFadden and Webb. 1982). 

Based on subsurface data Irom llie inleipretalion 
ol FGS cores, il appears Ihat the development ol 
karst in Florida occurred during the Paleogene. 
Unpubl ished v/oik by Hamines and Budd 
(progress report to Ihe FGS. U. Hammes and D. 
Budd. University ol Colorado. 1990) indicates the 
occurrence ol numerous 'iniralormational discon-
formities' which resulted in the development ol 
'karst, cal iche and other subaerial exposure 
leatures...'. Tiiese disconformitics v/ere Ihc result 
ol sea level lluclualions on a very shallow water. 
carbonale bank depositional environment. At Mils 
time there is no documentation ol large scale karst 
features forming dur ing tt icse ep isodes o l 
exposure. 

Structure 

The oldest structures recognized as allcctiny 
the deposition ol sediments ol the Florida Platlorni 
are expressed on the pro-Middle Jurassic erosional 
sur iace (Arthur. 1988). These inc lude Ihe 
Peninsular Arcfi. South Florida Basin. Souifieast 
Geoigia Embayment, Suwannee Straits and the 
Southwest Georgia Embayment or Apalachicola 
Embayment (Figure 5a). These st ructures 
al lected the deposit ion of Ihe Mesozolc sedi­
ments and the Early Cenozoic (Paleogene) 
sediments. The structures recognized on the 
l o p o l the Paleogene sect ion are somewl ia t 
different than tl ie older leatures. The younger 
features, which variously al lected the deposi­
tion ol the Neogene and Quaternary sediments, 
inc lude the Ocala P la t lo rm, Sai i lord H igh . 
Chattahoochee Anticline, Apalachicola Embay­
ment, Gull Trough, Jacksonvil le Basin (part o l 
the Southeast Georgia Embayment), Osceola 
Low and the Okeechobee Basin (Figure 5b). 
For more speci l ic in formai ion on these 
st ructures and their or ig ins reler to Cl ie i i 
(1965). Miller (1986) and Scoll (1988a). 

The occurrence.and condition of Hie aquifer 
syslems are directly related to their position with 
respect to the structural leatures. The Floridan 
aquiler sysiem lies at or near the surface under 
poorly confined to unconfined conditions on the 
positive leatures such as the Ocala Platform. 
Sanford High and the Chattahoochee Anticline. 
Witl i ln the negative areas, (the Apalachicola 
Eniliayment, Jacksonville Basin. Osceola Basin 
and the Okeechobee Basin) tlic Floridan aquiler 
system Is general ly well con l ined . The 
intermediate aquifer system is generally abscnl 
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from Ihe positive siructures and best developed 
in the negat ive areas. The sur i ic ia l aquiler 
sysiem may occur anywheto In relalion lo Ihesc 
structures where the proper conditions exist. 

The occur rence and deve lopmeni of the 
beds continiiuj rlic Floridan aquifer system also 
relate to Ihc subsurlaco structures. On some of 
the posi t ive areas (Ocala Plat lorni and 
Challnhoochee Aniiclinc) Ihc conlining beds ol 
the intcrnicdiale conl ining unit are absent due 
lo eros ion and possibly nondepos i l l on . In 
i l i ose areas v/here the con l in ing units are 
b reached, d isso lu t ion of the carbonate 
sediments developed a karst ic terrain. 
D isso lu t ion ot the l imestones enhanced the 
porosity and permcntiility ol ihe Floridan aquifer 
sys tem inc lud ing the development o l some 
cavernous Hovv systenis. 

Geomorphology 

Florida's land surface is relatively flat and has 
very low relief. The suriace features of Florida are 
the result of the complex interaction ol deposi­
t ional and erosional processes. As sea level 
Ituciuatcd during Ihe later Cenozoic. Ihc Florida 
Platform lias repeatedly been inundated by marine 
v/atcrs resulting in marine depositional processes 
dominatiiig the cicvclopmeni ol Florida's geomor­
phology. The relict shoreline leatures lound 
throughout most of the state are most easily 
idcntilied al lower elevations, nearer Ihe pieseni 
coasiline. Inland and ni higher ctcvations. these 
features have been subjected to more extensive 
erosion and sut>se<|ueni modification by v/ind and 
v/aier. In ihosc areas ol Ihc stale where carbonate 
rocks aitff shell hearing sediments are sutjjenled to 
dissolut ion, ihe ycomorphic features may be 
iiKjdificd by developmeni ol karst features. The 
exic i i l of Ihc modil icat ion ranges Irom minor 
sagging due to Ihe slov/ dissolution of carbonate 
or shell to Itie development ol large collapse sink­
holes. The Clt ' innps Ihal resiitt in-Tv niakp 
identilication ol the original features diflicult. , 

While (1970) subdivided the State into three 
major goomorphic divisions, the norlhern or 
proximal zone,.the central or mid-peninsular zone 
and l l ie southern or distal zone (Figure 6). The 
northern zone encompasses Ihe Northwest Florida 
VVntcr Management District and the northern . 
port ions of the Suv/aimee River and St. Johns 
F îvor Waler Management Districts. The central 

zone Inc 'udes Ihe southern por t ions o l the 
Suwannee River and St. Johns River Water 
Management Districts, the Southv/cst Florida 
Water Management District and the northern part 
of the South Florida Waler Management District. 
The southern zone comprises Iho remainder ol the 
South Florida Water Management District. 

In a broad general sense, thn geomorphology 
ol Florida consists ol Ihe Northern Higlilands. Ihe 
Central Highlands and the Coastal Lowlands 
(Wliite, Vernon and Puri In Puri and Venion. ign-l). 
While (1970) lunher subdivided these leatures as 
shown in Figures 7 Itiru 11. In general, the high­
lands are well drained while the lowtarnls olten are 
swampy, poorly drained areas. The highland areas 
as delimited by White. Vernon and Puri in Puri and 
Vernon (19G4) olten coincide with the areas ol 
"high recharge" as recognized l>y Stewart (1980). 
Only a lew. limited areas ol 'high recharge" occur 
in the Coastal Lowlands. 

Many of Ihe highland areas in the peninsula to 
Ihe central panhandle exhibit variably developed 
karst leatures. These range from shallow, broad 
sinklioles that develop slowly to those that are 
large and deep and develop rapidly (Sinclair and 
Stewart. 1985). The development ol the karst 
leatures and basins has a direct impact on the 
recharge in the region. The karst leatures allow 
Ihe rapid tnli ltration ol suriace v/ater into the 
aquiler systems and oiler direct access lo the 
aquifers by pollutants. 

Lithostratigraphy and Hydrostratigraphy 

The aquifer systems in Florida arc composed 
of sedimentary rock units of v.-irying composilion 
and induration v/hich are subdivided into geologic 
lorrnallons based on Ihe lilholrigic characteristics 
(rock composition and physical characteristics). 
Lithostratigraphy is the lornial recognition ol Ihc 
defined geologic lonnalions based on the North 
American Stratigraphic Code (North American 
Conunission on Stratigraphic Noinenclatirre, 
1983). Many units are related by the similarities ol 
Ihc sediments v/liite others may be defined on (he 
sediment heterogeneity. An aquifer Is a body of 
sediment or rock that is sulliciently permeable to 
conduct ground water and lo yield economically 
significanl quautilies ol water to wells and springs 
(Uates and Jackson. 1907). Florida's primary 
ariiiifers are rclerred to as aquifer systems due lo 
Ihc complex nature of Ihe water-producing zones 

they contain. The aquifer systems are identified 
independently (rom lithostraligraphlc units and 
may include more tlian one formation or be limited 
to only a portion ol a formation. The succession ol 
hydrostratigraphic units lorms the framework used 
to discuss the ground-water sysiem In Florida 
(Figure 4) (Southeastern Geological Society Ad 
Hoc Committee on Florida Hydrostratigraphic Unit 
Dellnilion, 1906). 

Tho lithoslratigraphlc and hydrostratigraphic 
Iramcwork ol Florida shows significant variability 
f rom n o n h to south and west l o east In the 
peninsula and the panhandle. The formatlonal 
units discussed are only those Cenozoic sedi­
ments that relate to Ihe Floridan aquifer system, 
the intermediate aquifer system/confining unil and 
Ihe surficial aquifer system. 

LITHOSTRATIGRAPHY 

The lithoslratigraphic units Ihat comprise the 
aquifer syslems In Florida occur primarily as 
subsurface uni ts wi th very l imi ted surface 
exposures. As a result of Ihe generally low relief of 
the s ta le , v i r tual ly al l the l i i hos l ra i ig raph ic 
descriptions are from well cuttings and cores used 
lo study the sediments. Geophysical logs have 
proven useful tn studying Iho sediments and 
attempting regional correlations (Chen. 1965: 
Miller. 1986; Scoll. ISeOa; Johnson, 1984). 

The lollov^ng descripiion of the lithologic 
parameters ol Ihe various units associated with the 
aquifer systems Is brief and generalized. More 
complete inlormation concerning Ihesc groups 
and lonnalions can be obtained by referring lo 
Florida Geological Survey and U. S. Geological 
Survey publications relating lo specific areas 
and/or specil ic aquifers. Stale-wide dala con­
cerning Ihe thickness and tops of sedimenis of 
Patfocene (67-55 mya) and Eocene (55-38 mya) 
age (chronoslraligraphic units) can be found in 
Chen (1305} and Iviiliei (ISSG;. ivnlier \198G; 
provides this data for Oligocene (38-25 mya) and 
Miocene (25-5.3 mya) sediments. ScotI (1988a) 
provides detailed information on the Miocene 
strata In the eastern panhandle and peninsular 
areas. The Plio-Pleistoccne (5.3-.0I mya) and the 
Holoccne (.01 mya -Presenl) sediments whici i 
make up the sudiciat aquifer system, are discussed 
In a number of references which are cited In Ihe 
appropriate section of itiis paper. Figure A shows 

Ihe tithostraligraphic nomenclature utilized in this 
text. 

Cenozoic Erathem 
Tertiary System 

Paleocene Series 

In general, most of the Paleocene sediments in 
the Florida peninsula form Ihe sub-Flor ldan 
conlining unil and only a limited portion of llicse 
rocks are part o l the Floridan aquiler system. 
Si l ic lc last ic sedimenis predominate in the 
Paleocene section in much o l Ihe panhandle 
(Chen, 1965: Miller. 1966). The s i l i c idas l i c 
sedimenis are composed of low permeabil i ty 
marine days, line sands and impure limestone 
(Mil ler.1986) v/hich lie below the base of the 
Floridan aquiler sysiem. Following Miller (1986). 
Ihe s i l i c idas l i c sediments arc referred to as 
'Undilfercntiaied Paleocene Rocks (Sediments)* 
and are not discussed further. 

The siliciclastic sediments grade laterally into 
carbonate sediments across ihe Gull Trough in the 
eastern panhandle (Chen. 1965). Carbonate 
sediments, mostly dolostone. occur interbedded 
with evaporile minerals throughout the Paleocene 
section in the peninsula (Chen. 1965) These 
sediments are inc luded in the Cedar Keys 
Formation and occur Ihrotrghoul Ihe peninsular 
area and into ihc easlern panhandle. 

Cedar Keys Formation 

The Cedar Keys Formation consisis primarily 
of do los ione and cvapor i ies (gypsum and 
anliydrile) v/ilh a minor percentage ol limestone 
(Chen. 1965). The upper port ion o l Uie Cedar 
Keys consists ol coarsely crystal l ine, porous 
dolostone. The lower portion of the Cedar Keys 
Format ion contains more f inely crystal l ine 
dolostone which is interbedded v/ith anhydrite. 
The Cedar Keys Format ion grades into Ihc 
Undif lerenl iatcd Paleocene Sedimenis in the 
eastern panhandle (Miller. 1986) v/hich equate with 
the Wilcox Group (Braunstein el al.. 1988). 

The configuration of Ihe Paleocene sedimenis 
in peninsular Florida reflect depositional controls 
inherited from the pre-existing Mesozoic struc­
tures, including ll ie Peninsular Arch. Southeast 
Georgia Embayment. and Ihe South Florida Basin 
(Miller. I98C). The Cedar Keys Formation forms 
Ihc base of the Floridfin a(|uilcr system Ihrnughout 
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Ihe peninsula except In the norihwestern-mosi 
peninsular area where the Oldsmar Formation 
forms Ihe base (Miller, 1986). The upper, porous 
do los tone compr ises the lowest beds of the 
Floridan aquifer system. The lower Cedar Keys 
Formation is significantly less porous, contains 
evaporiles and lorms the sub-Floridan conlining 
unil. 

Eocene Series 

The sedimenis of the Eocene Series that Iorm 
por t ions of Ihe Flor idan aquifer sys iem are 
carbonates. During Ihe Eady Eocene, deposiiion 
fo l lowed a d is t r ibu t ion pa l te rn similar to the 
Paleocene carbonate sediments. However, 
through tfie Eocene, carbonate-forming environ­
ments slowly encroached funher north and west 
over v/ha( had been siltciclasiic deposit ional 
environntcnis during the Paleocene. The Eocene 
carbonate sediments are placed in the Oldsmar 
Formation, Avon Park Formation and the Ocala 
Group The Eocene carbonate sediments com­
prise a large part of the Floridan aquifer sysiem. 

Claiborne Group 

The Lower to Middle Eocene Claiborne Group 
unconformably (?) overlies the undillereniiated 
Lower Eocene and Pafeocene sediments. The 
Claiborne Group consists ol the Tallahaiia and 
Lisbon Formaiions v/hich are lithologic ally nearly 
identical ana at a noi sepau ieu The group is 
composed o l g lauconi t ic . o l ien clayey sand 
grading into lirie-grairied limestone lo tfic snuth 
{Allen. 1987). Tl.-.- Ciaitiorne Group rangi:» i iom 
2 (̂J 10 .100 loct below NGVD and is up to 3Gi) luel 
lliick (Aden. 1987). Il fS unconlormal;!/ overlain by 
tlie Ocala Limestone. 

Oldsmar Formaiion 

The Oldsmar Formation consists predomi­
nantly o l t imesione interbedded v/ith vuggy 
dolostone Doiomii ization is usually more ex­
tensive in the lower por t ion of the sec l ion. 
Pore-ti l l ing gypsum and thin beds of anhydrite 
occur in some places, olten forming the base of 
the Fiorkian aquifer sysiem (Miller. l986). 

The Oldsmar Format ion is recognized 
i t i r oughou i the Florida peninsula. It grades 
lateral ly in Ihe eastern panhandle into 
Undi f lHreni iated Lov/er (o Middle Eocene 

sedimenis equlvalcni lo ihe Claiborne Group. 
The undi l ferunt ia led sediments arc marine 
shales, sil lsioncs, fine sandstones and impure 
limestones (Miller, 190G). 

Avon Park Formaiion 

The Middle Eocene sediments ol peninsular 
Florida as originally described by Appl in and 
Appl in (id-l^) were subdivided. In ascending 
order . Into the Lake Ci ty L imestone and (he 
Avon Park L imestone. Miller (1986) recom­
mended the Inclusion of the Lake City in ihe 
Avon Park based on the very similar nature ol 
the sedimenis. Milter also changed the term 
l imestone to format ion due to the presence of 
significant quantities of dolostone v/ithin the 
expanded Avon Park Formation. 

The Avon Park Forma i ion )s pr imari ly 
composed of fossf l i ferous l imes lone inter­
bedded with vuggy dolostone. In a lew. limited 
areas o l west-contral Florida, evapori les are 
present as vug fillings in dolosione. 

The Avon Park Format ion occurs 
( f i roughoui the Flor ida peninsula and the 
eastern panhandle in a paltern very similar 10 
the undeilying Oldsmar Formation. The oldest 
rocks cropping out in Flor ida be long to Ihe 
Avon Park Formation. These sediments are 
loca l ly exposed on tho crest of iftt* Ocala 
P'.a'.forrn !n \v»_'st-ceiit'?il peninsular Florida. 

The carbonate sediments of the Avon Park 
Forniat ion Iorm pan ol ihe Flor idan aquifer 
system and serve lo subdivide il into an upper 
and tov/cr Floridan in many uieas. Millc-r (t*JU6) 
recognized that por t ions of i t ie Avon Park 
Format ion are f ine-grained and Iiavc low 
permeability, olten acting as a conlining bed In 
the middle ol the Floridan aquiler system. In 
Brevard Couniy. for example, these low 
permeability beds are rolled upon to keep less 
desirable v/ater injected Into the lower Floridan 
I r om migrating into the potable water o l the 
upper Floridan. 

Ocala Limestone 

Dall and Harris (1802) referred lu Ihe 
l imestones exposed In central peninsular 
Florida near Ihe cily of Ocala in fwlarion County 
as the Ocala Limeslone. Puri (1957) raised the 

Ocala (o g roup and recognized fo rmai ions 
based on Ihe tncorporated loraminileral faunas. 
As a result ot the b lost rat lgraphic nature o l 
these subdivisions, lormatfonaf recognit ion is 
often di f l icul i . In keeping with the Intent ol the 
Code ol Strat igraphic Nomenc la ture , in ihls 
text, the Florida Geological Survey is returning 
10 the use of ihe Ocala Limestone lerminology. 

The lower and upper subdiv is ions of ihe 
Ocala L imestone are based on dist inct 
l i thologic di l lerenccs. The lower subdivision 
cons is ts of a more granular l imestone 
(grainstone 10 packsione). The lov/ur fades is 
not present everywhere and may bo partially 10 
conipletcly dolomitlzed In some regions, (Miller. 
1986). The upper uni l Is composed ot variably 
muddy, (carbonate) , granufar l imestone 
(packs ione to wackes tone wi lh very l imi ted 
gra instone) . O l len ihis uni l is very so i l and 
fr iable with numerous largo lorani in i fera. In 
sou lhern Flor ida, v i r lual ly ihe entire Ocala 
Limeslone consisis ol a muddy (carbonate) to 
finely pellelal limestone (Miller, 1986). Chert is a 
common component ol Ihe upper ponion of the 
Ocala Limestone. The Bumpnose 'Formation', 
a very early Oligocene tussil i lerous l imeslone. 
Is t i lho log ica l ly very similar 10 Ihe Ocala 
L imestone, ft is inc luded In the Ocala Lime­
stone in this report. 

Tho sediments of the Ocala Limestone Iorm 
one ol l l ie most permcaljte zones v/iitiin Ihe 
Floridan aquiler system. The Ocala Limestone 
comprises much ol the Floridan atjuiler system 
in Ihe central and western panhandle. The 
extensive dovotuiMncrK of secondary porosity 
by d isso lu t ion has greatly en l ianced iho 
permeability, especially in those areas where 
1)10 confining beds arc breached or absenl. The 
Ocala Limestone forms the lower portion of Ihe 
Floridan in the v/estcrn panhandte (Wagner, 
1982). In much ol the peninsular area, it 
comprises all or part ol the upper Floridan. 

By l.aifj Eocene, carbonale sediments were 
deposited signilicanily further 10 the north and 
wcsl i f ian Jiad previously occurred during the 
Cenozoic . The Ocala Limestone is present 
ihroughoui much ot the Slate except v/here the 
unil fias been erosionally rtMuoved. This occurs 
in u i i tcrup on iho crcsi ol Ihc Ocala Platlorm 
and in itie subsurface on the SanlorO Higl). a 
l imi led area in central Florida and a relatively 

large area in sou lher fmios i Florkfa (Mtllcr. 
1986) Chen (1965) suggests thai the Ocala 
Limeslone is also absenl in a port ion ot Palm 
Beach County in eastern soulhern Florida. The 
surface and thickness ol the Ocala Limestone 
are highly irregular due to d issoh i l i on of the 
limestones as karsi topography developed. 

Otigoccne Series 

The carbonale sediments ol the Oligocenn 
Series form rnucfi of Ihe i tp^et pon ion ol tho 
Flor idan aqui ler sys iem In Flor ida. The 
depositional pattern of the Oligocene sediments 
shows that carbona le sed imenis VJCIV 
deposited v/cll updip to the north ol ihe Florida 
Plallorm (Miller, 1986). In the central panhandle 
and 10 Ihe west, silicidaslic sediments began 10 
be mixed wiih ihc carbonates. 

The Ol igocene sedimenis in peninsular 
Flor ida and pan o l ihe panhandle a ie 
characteristically assigned to die Suv/annuo 
Limestone, t h e Oligocene sediments in the 
coiiiiat and western panhandle ate placed in the 
Marianna. Buca lunna and Ct i ickasav/hay 
Formaiions (Miller. 19U6). In the v/eslemntosi 
panhandle, ihe tower carbonates of the 
Suv/annec Limestone grade into the siliciclastic 
Byram Fonnation (Biaunsiuin ei al.. 1968). 

Suwannen Limestone 

The Suwannee Limesionc Lui>sibis pfiiri.ii i ly 
ol var iably vuggy and muddy (carbonale) 
l imestone (grainstone to packs ione) . TIIL-
occur rence o l a vuggy. porous do los tone ib 
rucogn iZ fd in Ihu ty| ie area. Ihe LMLlorn l u 
conl ia l panhandle and u\ soulhweii l I ' l iuulu 
The du los lonu o l ten occurs inicit)L>ddoil 
between liinustonc beds. 

The Suwannee Limestone is absent 
throughout a large area o l the nor thern ami 
central peninsula probably due lo eros ion. 
Scattered outl iers ol Suwannee Limosiono are 
present v/iihin this area Where it ts presenl. ihc 
Suv/annee Limeslone lorms nuicti ol the upper 
por t ion o l the Flor idan a(|uiler system The 
reader is referred 10 Miller (I98t>) for a map ol 
the occurrence ot the Suv/annee Liincsio<iL> m 
Ihe peninsula. 
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Marianna Limeslone 

The Marianna Limeslone Is a lossi l i lerous, 
variably argil laceous l imestone (packstone lo 
wackestone) that occurs In tho centra l 
panhandle. It is laterally equivalent to Ihe lower 
po r t i on o l the Suwannee Limestone. Tho 
Marianna Limestone forms a por t ion o l tho 
uppermost Flor idan aquifer sys iem In the 
central panfiandlo region. 

Bucalunna Cfay Member ol Ihe Byram 
Formation 

The Buca lunna Clay Member Is silty to 
linely sandy clay. Fossils are generally scarce 
in the Buca lunna (Marsh, 1966). The sand 
content o l the Bucalunna ranges Ironi very 
minor percentages to as much as '10 percent 
(Marsh. 1966). 

The Bucalunna Clay Member has a l imited 
distribution in the western panhandle. It occurs 
Irom the western end of the state eastward to 
approximately the Okaloosa-Walton Couniy line 
where It p inches out (Marsh. 1066). Tho 
Bucalunna Clay Member provides an el lectlvo 
intra-aquifer confining unit In the middle o l Ihe 
F lo r idan aquifer sys iem In Iho western 
panhandle. 

Chickasawhay Formaiion 

Marsh (1966) describes Ihe Chickasawhay 
Formaiion as being composed of highly porous 
l imes lone and doloml t ic l imes lone. This Is 
o f ten in terbedded wi th porous to compac t 
do loml t i c l imes lone to do los tone. The 
Chickasawhay Formation grades into the upper 
Suwannee Limestone eastward. Due to 
d i l l icu l ty In separating the Chickasawhay Irom 
the Lower Miocene limestones In the western 
panhandle, both Marsh (1966) and Miller (1986) 
included thin beds oi possible Lower Miocene 
carbona te in the upper port ion o l ihe 
Chlckasnvjhay Format ion. The permeable 
sediments ol tlie Chickasawhay Forniation forrri 
part of tho upper Flor idan in t l ie western 
panhandle (Wagner, 1982). 

Miocene Series 

The Miocene Epoch was a t ime ol 
signilicani change in the depositional sequence 

on the Florida Platform and the adjacent Gulf 
and Atlantic Coastal Plains. During the early 
part of the Miocene, carbonate sed imenis 
cont inued lo be depos i ted over most of the 
Stale. In termixed wi th the carbonates were 
Increasing percentages o l s i l ic lc last ic 
sediments. By the end of the Earty Miocene, 
the deposi t ion o l carbonate sediments was 
occurring only In southern peninsular Florida. 
Sificlcfastic deposi t ion dominated the Middfc 
Miocene statewide with this trend cont inuing 
Into the Late Miocene. 

The basal Miocene carbonate sediments 
often form the uppermost por t ion o l the 
Floridan aquiler sysiem. The remainder ol Ihe 
Miocene sediments l om i much o l the 
intermediate aquiler system and Intermediate 
conl in ing system. In some Instances, these 
sedimenis may also be Included in Iho suriicial 
aquiler system. 

Unusual deposi t ional cond i t ions existed 
during the Mioceno as Is evident I rom the 
occurrence o l abundant p l iospt ia te . 
palygorskl tc. opal ine c l ior is and other 
uncommon minerals plus an abundance o l 
dolomite wl t l i in the Hawthorn Group (Scol t . 
1980a). Ttie presence of Ihese mtnerafs may 
Influence ground-water quality In areas where 
Ihe Miocene sediments are being weathered. 
Ground-water qual i ty may also be a l lec ted 
where Ihese sediments form the upper portion 
of the Floridan aquiler system or portions of the 
inlermedlate aquifer system. 

Current geologic thought holds Ihal In Ihe 
peninsula the Mioceno section Is composed of 
the Hawthorn Group. The Tampa Formaiion is 
included as a member In tl ie basal Hav/lhorn 
Group. In the panhandle, Ihe Lower Miocene 
remains the Chat tahoochee and St. Marks 
Format ions, the Middle Miocene Alum Blul l 
uiOup and IMD upper Miocene wiioctu'.v,ialc.icc 
Format ion and equivalents. Format ions 
previously mentioned in Ihe literature as being 
Miocene In age Include the Tamiami. v/hich Is 
Pliocene in age, and the Miccosukee Foimatlon 
which is now recognized as being Late Pliocene 
10 possilily early Pleistocene in age. 

The Miocene sedinienis are absent from the 
Ocala Platfoim and the Sanford High (Scott. 
1908a). -These sediments are ns rnucli ns 000 

leet th ick In southwest Flor ida (Mil ler, 1986: 
Scolt, 19a8a). 500 feet thick In the nortlieastern 
peninsula (Scott, 1988a) and 900 to 1000 leel 
th ick tn Ihe westernmost panhandle (Mil ler, 
1986). 

Chattahoochee Formation 

The Chatlahoochee Formation Is predoml. 
nariily a fine-grained, often fossififerous, silly to 
sandy do los tone wh ich Is var iable to a 
l imestone (Huddlestun, 1988). Fine-grained 
sand and silt may also Iorm beds wi th various 
admixtures ol dolomite and clay minerals. Clay 
beds may also be common in some areas (Puri 
and Vernon, 1964). 

The Chaltahoochee Formation occurs In a 
l imited area of the central panliandla from the 
axis o l the Gull Trough westward. It appears 
that the Chattahoochee grades to the west Into 
a carbonate unit a l ternately referred to as 
Tampa Limestone (Marsh. 1966; Miller. 1986) or 
St. Marks (Purl and Vernon. 1964: NWFWMD 
Stall . 1975). Northward Into Georgia, this unit 
grades Iri lo the basal Hawthorn Group 
(Huddlestun. 1988). To Ihe east ol Iho axis ol 
Ilie Gull Trough, the Chattahopchee Formation 
grades into tfie St. Marks Formation (Purl and 
Veinon. 1964: Scolt, 1986). The gradal lonal 
change belween l l ie Chattahoochee and St. 
Marks Formations occurs over a broad area ol 
Leon and Gadsden Counties (Scolt. 1986). The 
sediments o l the Chat tahoochee Forn ia t ion 
comprise the upper zone of tl is Floridan aquifer 
system In Ihe central panhandle. 

Sl. Marks Formation 

The St. Marks Formation Is a lossil i lerous 
l imestone (packsione to wackestone). Sand 
grains occur scattered in an olten very inoldic 
limestone. The lithology ol Ihe Sl. Marks and the 
dSsociaied uniis in tiie /^jJM•ac•liCO.a .-mwaymcnl 
and lo the west are often difficult to separate 
(Schmidt , 1984). The S l . Maiks Format ion 
lithology can be traced in cores grading into Hie 
Chattahoocl iee Formation (Scolt, 1986). Tliis 
formation lorms tho upper part of Ihe Floridan 
aquiler sysiem In portions ol Hie eastern and 
central panhandle. 

Hav/lhorn Group 

The Hawthorn Group is a complex series o l . 
the phospl iale-beari i ig Miocene sediments in 
peninsular and eastern panhandle Florida The 
carbonate sediments ol the Hawthorn Group are 
primarily line-grained and contain varying adniix-
lures of clay, sill, sand and phosphate. Dolostone 
Is the dominant carbonale sedimenl type In the 
norlhern two-thirds of ihe peninsula v/liilo lime­
stone predominates in the soutfiern peninsula and 
in tfie eastern panhandfe area. 

The silicidaslic sediment component consists 
ol line- to coarse-grained quadz sand, quartz silt 
and clay minerals in v/idely varying proportions 
The clay minerals present include palygorskiie. 
smectile and illite wilh kaolinite occurring in Hie 
weatliered sediments. 

The top of the Hawthorn Group is a higl i ly 
i rregular erosional and karst ic sur iace. This 
uncoiilormablo surface can exhibit dramatic local 
relict especially in outcrop along llie Hanks ol the 
Ocala Plallorm. Figufes 12 ttirough 19 sliovv the 
top and th ickness o l the Hav/ lhorn Grou|) 
sediments wliicti comprise Ihe inicrmediale ariiiiler 
system/conlining unil. 

In Ihe peninsula, tlie Hawthorn Group can tjc 
broken Into a norlhern section and a sout l ie i r i 
section. The norlhern section consists ol Inter­
bedded phosphatic carbonates and siliciclaslics 
w i lh a t rend of increasing s i l ic ic last lcs in Ihe 
younger sediments. In ascending order, the for­
mations In northern Florida are the Penney Farms. 
Marks Head and Coosav/hatchee and its lateral 
equivalent Staienville (Scolt. I98ea). The sedi­
menis comp i i s i ng i l icse fo rmai ions c l iarac-
leiistically have low peimeabilities and form an 
effective aquiclude, the intermediate conlining unit. 
In a lew areas, permeabilities within tlie Hawihorn 
sedimenis are locally high enough to allow the 
limilprl rlpvplnninenl ol an inlerniprlialp aquiler 
system. 

The southeri i section consists ol a lower 
dominantly pliosphaiic carbonale section and an 
upper pl iosphai ic siliciclastic section. In Ihc 
southern area, in .addi t ion to increasing 
sil iciclaslics upsecl ion. there is also a t i cnd ot 
increasing siliciclaslics l iom west to east in Ihc 
lower cartjoiialu section The Hav/thoin Group in 
southern Florida has been subclividcd into, in 
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variable permeabilities and form the lower Tamiami 
aquiler and Tamiami conlining liods ol the suriicial 
aquifer system (Knapp et 'a ' ' . 1986). Smith and 
Adams (1908) indicate Ihat the upper Tamiami 
sediments form the basal.ponion of the "waler 
fable aquifer^ overlying the Tamiami conl in ing 
bcrJs. 

Cilronelle Forrtialion 

The Cilronelle Formation Is composed ol fine 
to very coarse si l ic ic last lcs. The name was 
extended to include the siliciclastlcs comprising 
the central ridge system in liie Florida peninsula by 
Cooke (1945). As il is currently recognized, Ihe 
Cilronelle Formation occurs only In Hie panhandle. 
The unit Is recognized Irom central Gadsden 
County on the east to the western boundary ol the 
State. The Cilronelle Formation Is comijnopd of 
very fine to very coarse, poorly soiled, angular to 
subangular quartz sand. The unit conta ins 
significant amounts of clay, silt and gravel which 
may occur as beds, lenses or stringers and may 
vary rap id ly over short d is tances. L imoni te 
nodu les and l imonl i lc cemented zones are 
common. 

The Cilronelle Formaiion extends over much 
of Iho central and western panhandle. Previous 
Invest igators encountered problems In the 
separat ion o l the Cilronelle and the overlying 
terrace deposits and generally considered the 
thickness of tho Cilronelle Including these younger 
sed imen is (Mair. i i ; 1960: Coo, 1979). The 
Ci l ronel le Formai ion grades laterally in io the 
Miccosukee Formation through a broad transition 
zone in Gadsden County. Tlie Cilronelle For­
mation lorms an important-part of the Sand-and-
Gravel aquifer In the western panhandle and 
produces up lo 2,000 gallons ol water per minute 
(Wagner, 1982). 

Miccosukee Formatinn.. . . . 

Hendry and Yon (1967) d e s c r i b e . I h o 
M iccosukee Format ion as consis t ing of 
interbedded. and cross-bedded clay, silt, sand and 
gravel of varying coarseness and admixtures. 
Limonile pebbles are common In the unit. The 
Miccosukee Formation occurs in the easlern 
parihandle Irom central Gadsden County on the 
we$t to eastern Madison Couniy on llie east. Due 
to Its clayey nature, ihe Miccosukee Formation 
do6s not produce significant amounts ot water. It 

is generally considered to be part oi tho surficial 
• aqiiilor syr.irni (Souiheaslern Geological Society, 

190G). 

Cyi^resshuad Fonnation 

The ndme Cypresshead Formation was first 
used by Huddlestun (1988). II v/as extended Into 
Floriil.i by Sco l l ( t 9e6b ) . Tlie Cy()rcsshend 

' Fonnation Is composed entirety of siliclctasilcs: 
picdnininanily qu.irlz and clay minerals. The unit 
is characteristically a mott led, fine- to coarse-

.grained, ol ten gravelly, variably clayey quaitz 
sand. As a result o l woi iH ier ing. Ihe clay 

-component o l these sediments has charac­
teristically been altered to kaolinilc. Clay serves as 
a binding malrix lor Ihe sands and gr.iviits. Clay 
content may vary from absent to nioro Hian fifty 
percent In sandy clay l i thologies althougfi the 
average clay content Is 10 to 20 percent. These 
sediments are often thinly bedded wii l i zones of 
cross bedding. The Cypresshead Formai ion 
appears to occur in itie Central Highlands ol the 
peninsula south to northern Highlands County, 
although the exient of the Cyprossliead Formation 
tias not been accurately mapped in (iiis area. This 
unit may locally comprise the suri icial aquifer 
system where cfay content is low. 

Nashua Formaiion 

• The Nashua Is a loss i l i le rous, var iably 
calcareous, sometimes clayey, quanz sand. Tlie 
fossil content is variable Irom a shelly sand to a 
shell hash. Tlic dominant lossils aro mollusks. 

The exient of Ihe Nashua In northern Florida Is 
not currently known. It extends some distance Into 
Georgia and appears to grade laterally Into Ihe 
Cypresshead Formation (Huddlestun. 1988). Tlie 
Nashua Formation may produce limited amounts 
of waler In localized areas where II lorms part ol 
the surficial aquifer system. 

Caloosahatchee Formation 

The Caloosahatchee Formation consists ol 
lossililerous quartz sand wilh variable amounis ol 
carbonate matrix interbedded with vaiiably sandy, 
shelly flmeslones. Tho sediments vary (rom non-
indurated Io well Indurated. The fauna associated 
with these sedimenis are varied and often well 
preserved. Fresh water limestones are commonly 
present wilhin this unit. 

Sediments Idenl l l ied as par t - o l Ihe 
Caloosahatchee Format ion by var ious 
Investigators oci;iir from north of Tampa on the 
west coast .':otiili to Lee County, eastward lo Itie 
East Coast then nortfiwaid Inio noithern Florida 
(DiiBar, 1974). The Caloosahatchee Formation as 
used here includes Ihosc sediments Informally 
referred to as the Bermont formation (DuBar, 
1974). 

In most hydrogeo log ic Invest igat ions of 
soiilfinrn Florida, ttte Catoos.nhatchee FoirnaUon fs 
no l d i l fe ren l la led f rom the Fort T l io inpson 
Format ion and other fai inat uni ts. I h e 
undifferenllatcd sediments Iorm much ol the 
surficial aquifer system. 

Fori Thompson Formation 

The Fort Thompson Formation consists of 
interbedded shell beds and limestones. The shell 
beds are characteristically variably sandy and 
slightly indurated to unlnduraied. The sandy 
l imestones present in ifte Fort Thompson 
Formation were deposited under both freshwater 
and marine conditions. The sand present in these 
sediments Is l ine- to med ium-gra ined. -The 
sedimenis ol Fort Thompson age In'central Florida 
along Ihe easi coast, consist of fine to medium 
quartz sand wilh abundant motlusk shells and a 
minor bul variable clay content. 

The Fort Thompson Format ion, as Iho 
Caloosahatchee Format ion , is part of the 
undifferentiated sediments in soutfiern Florida. It 
forrns a portion of ffio surticlat aqtiiler system. 

Key Largo Limestone 

The Key Largo L imestone Is a coral l ine 
limestone composed ol coral lieads encased In a 
malrix of calcarenlte (Stanley, 1966). Hoffmelster 
and Multer (1968) Indicale that the Key Largo 
LinieStone occurs tn tha subsurface from as tar 
north as Miami Beach to as far south as tho Lower 
Keys. The lossH reel tract represented by the Key 
Largo sediments may be as much as 8 miles wide 
(OuBar. 1974). Near the norlfiern and soutfiern 
liniits of Ihe Key Largo Limestone, it Is overlain 
conformably by Ihe Miami Limestone with v/hich 
the Key Largo is. In part, laterally equivalent. 

The Key Largo Limestone lorms a part ol Hie 
Biscayne aquiler ol the suriicial aquifer system'-
The Biscayne aquifer provides v/ater for areas ul 
Dado. Broward and f,1onroc Couniics. 

Miami Limestone 

The Miami Lime'.tono includes an oolitic facics 
and a t iryozoan lacics. The bryozoan tacies 
under l ies and extends west of Ihe v /cs len i 
boundary ol the oolitic tacies. Tlie bryozoan tacies 
consis ts ol ca lcareous bryozoan co lon ics 
imbcddo*J in a malrix ol ooids. pellets and skeletal 
sand. It generally occurs as a variably sandy, 
recryslallized. lossililerous linic-sione (Holfmcisiei 
et at., 1907). The oolitic tacies consisis ol variably 
sandy limestone composed primarily ot oolites 
with scallercd conceniialions ol fossils. 

Hoffmeistcr er al. (1967) indicale dial l l ie 
Miami Limestone covers Dade County, much of 
Monroe Couniy and Hie souHicin part of Broward 
County. It grades laterally lo the south into Hie 
Key Largo Limeslone and to Hie north into Hie 
Anastasia Formation. The oolitic tacies underlies 
the At lant ic Coasta l Ridge sou thward I r om 
southern Palm Beacli Couniy lo southern Dade 
County. 

The Miami Limestone loims a portion ot the 
Biscayne aquiler ol tlie surficial aquiler systeni. It 
is very porous and permeable due to Ihc 
dissolut ion o l ca ibonaic by ground water as it 
rccli.irgcs the aquifer system. 

Anastasia Forniation 

The Anastasia Forniat ion cons is ts ol 
interbedded quartz sands and coquinoid lime­
stones. The sand beds consist ol line to medium 
grained, variably fossiliferous. calcareous, quartz 
sand. The conlained lossils are primarily broken 
and abraidcd mollusk shells. The.limeslone beds, 
commonly called coquina. are composed.of shell 
Iragments. scattered whole shellsand quartz sand 
enclosed in a calcareous malrix, usually sparry 
calclte cement. 

The Anastasia Fonnation forms the Atlantic 
Coastal Ridge ttirough mosi ol its length (While. 
1970). Natural exposures of this unit occur 
scattered along the east coast Irom St. Aucjustinc 
south 10 soulhern Palm Beacli County near Boca 
Raton. South of this area the Anastasia Formaiiun 
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grades into the Miami Limestone. Cooke (1945) 
felt that the Anastasia Formation extended no 
more ttian three miles inland from the Intracoastal 
Waterway. Field work by this auttior (Scott) 
suggests that the Anastasia may extend as much 
as 10 miles Inland: although, Schroeder (1954) 
suggests thai this unit may occur more i l ian 20 
miles inland. 

The Anastasia Formalion'forms. a portion of 
the surticial aquifer system along the easlern coast 
ot the state. Ground water is withdrawn frorn the 
Anastasia Format ion in many areas along the 
Atlantic Coastal Ridge where, locally. It may be the 
major source ol ground waler. .Near Ihe southern 
extent of the Anastasia Formation, it forms a 
ponion of the Biscayne aquifer (Holfmeister, 1974). 

Undifferentiated Pleistocene-Holocene Sediments 

The sedimenis referred to as th'e "undiffe­
rentiated Pteisiocene-Holocene sediments' cover 
much of Florida effectively hiding most older 
sediments. Included In this category are marine 
' ter race ' sediments, eolian sand dunes, lluvial 
deposits, fresh water carbonates, peals and a wide 
variety of sedimenl mixtures. These sediments 
of ten occur as th in layers over ly ing older 
formaiions and are nol definable as formations. As 
such. Ihese sediments have been referred to by 
many different names including Pliocene lo Recent 
sands. Pleistocene sands. Pleistocene Terrace 
Deposits. 

The sediments incorporated in this category 
are most often quartz sands. The sands range 
Irom fine- to coarse-grained, noninduraled to 
poorty indurated and nonclayey to slightly clayey. 
Gravel may be present in these sedimenis in the 
panhandle area. Oilier sediments Included In this 
group include peat deposits, some clay beds, and 
freshwater carbonates. The freshwater cartx)nales 
occur in many freshwater springs and In large 
areas ol the Everglades. 

Locally, these sediments may Iorm a portion of 
the surf ic ial aqui ler system. The greatest 
ttiicknesses of these sediments occurs infilling 
paleokarst leatures where more than 300 leet of 
undillereniiated Pleistocene.Holocene sedimonls 
have been recorded (Florida Geological Survey, 
unpublished well dala). 

HYDROSTRATIGRAPHY 

The liydioslraligraphy of the Florida Platform 
fias been the focus ol numerous invesiigaiions by 
the various water management districts, tlie USGS 
and Ihc FGS. The fiydrostratigrapliic Irarriework 
rocogniz(.>d in Flohtia consisis of a thick sequence 
o l Cenozoic sedimenis wh ich compr ise If ic 
Floridan aquifer system. Hie Intermediate aquifer 
system/conl in ing unit and the surficial aquiler 
system (Figure 4] (Southeastern Geo log ica l 
Society Ad Hoc Cominittee, 1986). The Floridan 

. aqui ler sysiem underl ies much ol the Slate, 
providing abundant polable water lor a rapidly 
expanding population (Figure 20). In l imited 
areas throughout the State, the intermediate 
aquifer sysfcni is ut i l ized. Waler Is also 
withdrawn Irom the suriicial acjuifer system in 
many- areas part icular ly In Ihe western 
panhandle and sou l l ie rn Flor ida. As an 
example. Figure 2t i l luslrates the extent and 
occur rence of ground-water systems in tire 
NWFWMDareaof llie panhandle.. 

The hydrologic parameters ol each aquifer 
system vary v/ideiy Irom one area ol the state to 
another as do the lithologies of the sediments. 
Hydro log ic subdivis ions do not l iavc to 
conlorm lo Ihe liiliostrailgraphic Iramcwork. 

Each water management d is t r ic t has 
Ident i f ied 'sur lace-water basins and ground­
water areas. The surface-waier basins (Figures 
22 through 26) delineate the areas inl luei iced 
by the Iributaiies of the major drainage features. 
The ground-waler areas (Figures 27 through 31) 
wore delineated as convenient s tudy areas. 
Maps representing the potentiometric surface 
of the Floridan aquifer sysiem were constructed 
for each district (Figures 32 through 36). 

Surficial aquifer system 

The surficial aquifer system fs defined by 
the Southeastern Geological Society (SEGS) Ad 
Hoc Committee on Florida Hydro-stratigraphic 
Unit Definition (1986) as ' the permeable 
hydro log ic unit con t iguous wi th t l ie land 
surface that is compriserf pr inc ipaf ly of un-
consolir laled to poorly indurated, sil iciclastic 
depos i ts . It also Includes wel l - lnduratod 
carbona le rocks, other t f ian I l iose of the 
Floridan aquiler system where the Floridan is at 
or near land surface. Rocks making up t i ie 

suriicial aquifer sysiem belong to all or part ol 
tho Uppur Miocene to Ho locona Series. It 
contains Hie water table, and the v/ater within it 
Is under mainly unconf ined cond i t i ons : but 

.beds of tow perrneabif i ty may cause semi-
conf ined or local ly conf ined cond i t ions to 
prevail in its deeper parts. The lower limit ol Hie 
surficial aquifer sysiem coincides wi lh Hie top 
o l Ihc lateral ly extensive and vert ical ly 
porsislent beds ol much lower permeability'. 

Somo areas ol the state rely heavily upon 
Hie surffciat aquifer system for potabfe water in 
areas wliero Hie water quality of Hie Floridan 
aquiler system Is poor. Tlio tv/o main aquifers 
of the surficial aquifer system to which names 
have been appl ied are the Sand and Gravel 
Aquiler of i ioi i l iwesteri i panhandle Florida and 
the Biscayne Aquiler In souiheaslern Florida. 
The d is t r ibu t ion ol tt iese aqui lers Is l imi ted 
(Figure 20). f/laps delineating tlie thickness of 
the surficial aquifer system were provided by 
the Northv/esi Flor ida Water Manageinenl 
District (NWFWI;«D) (Figure 37) and Souihv/esi 
Florida Water f,1aiiagemenl District (SWFWMD) 
(Figure 38). The Soutli Florida Waler Manage­
ment District provided a map ol Hie base of the 
surficial aquiler system (Figure 39). Figure 40 
dci i icis Iliose areas of the SJRWMD where Ihe 
sui l icial aquifer systeni Is a primary ground­
water supplier. 

Thn surficial aquiler system Is composed of 
Pliocene to Holoccne quanz sands, shell beds 
and carbonates (Figure 4). In the Florida 
panhandle, these units Include Ihe Cilronelle 
and Miccosukee Formations and undifferen­
tiated sediments. In the northern portion ol the 
peninsula, sediments be long ing to Iho 
Anastasia Formation, Cypresshead Form.it ion 
and Undillereniiated Sediments, wli ich Include 
shell bods and l imestones Ihat are t ime 
oqufvalen! to the Cafoosahatct iee and Fort 
Thompson Formations, comprise the surficial 
aqui ler system. In southern Flor ida, l l ie 
sur i ic ia l aquifer system consis ts of the 
Tamiami, Caloosahatchee, Fort Thompson, and 
Anastasia Formaiions. the Key Largo and Miami 
Limestones and ihe undifforonilated sediments. 
Fo l lowing the def in i t ion of the Tamiami as 
p roposed by Hunter and Wiso ( I9U0). the 
[}orilon of thu Tamiami previously considered lo 
be the tower Tamiami conlining unit now forms 
ttie upper part of Ihe Hawthorn Group of Ihe 

Intermediate conl ining uni l . Where a clay bed 
separates the upper and lower limestones of Hie 
Tamiami , as In Hendry Coun iy (Smi i l i and 
Adams, 1988), the clay bud Is recognized as a 
thin confining unit v/ithin Ihe surficial aquiler 
system. 

Inlermedlate aquiler system/conlining unit 

The SEGS (1986) dolines ihe Inlermedlate 
aquiler system/ conlining unit as 'all rocks thai 
lio between and colfectivefy retard the exchange 
of water between the overlying suriicial aquifer 
sys iem and the under ly ing F lor idan aquifer 
systern. These rocks in general consisl ol line-
grained sil iclclastic deposits tnterlaycred witt i 
carbonale strata belonging (o all or pans ol the 
Miocene and younger series. In places, poorly-
y ie ld ing to non-waler -y ie ld l i ig strata mainly 
occur and there t l ie te rm " in lermediate 
conlining unit" applies. In other places, one or 
more low- io rnoderatu-ylelding aquifers may be 
Interlaycred with retatively impermeable con­
fining beds: there the term 'Intermediate aquiler 
system' applies. The aquifers wi lh in this sys­
tem contain water under confined conditions. 

Tho lop of Ihe in ic rmed ia le aqui ler 
system/confining unit "coincides witti the base ot 
Hie suriicial aquiler sysiem. The base ol Hie In-
termediale aquiler jor conlining unit) is at the lop 
ol the vertically perslsleni, permeable, carbonate 
section that comprises the Floridan aquifer sysiem, 
or, fn olher words, ifiat place in tfie section where 
sil iciclastic layers ol signi l icani thickness are 
absent and permeable ca rbona le rocks are 
dominant. Where Ihe upper layers ot the pcisist-
ent carbonate section are ol low permeability, they 
are pan ol eillier the fntermedlate aquifer systern 
or intermediate confining unil, as applicable to the 
area." 

The sedimenis comprising Ihe Inlermediate 
aquifer sys tem/con f in ing unit exhibit wide 
var iabi l i ty over t l ie stale. In Ihe central and 
western pantiandle. this section acis principally 
as an Intermediate con l in ing unit for the 
Ftor idan aqui ler sys iem. The lormat ions 
be long ing to the in tormedia le conf in ing unit 
Include Hie Alum Bluff Group, Pensacola Clay, 
Intracoastal Formation, and Hie Chlpola For­
mation (SEGS, 1906). In tho easlern panliandfe. 
the conf in ing unil Incfudes pr imar i ly the 
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Hawthorn Group sediments. Figures 41 and 42 
show the lop and thickness ol Ihe Intermediate 
con f in tng unit In Ihe NWFWMD area whi le 
Figures 12 and 13 show the top and thickness 
of ttie Hawthorn Group sediments In tho eastern 
part of the District. In Hie northern peninsula, 
the Hawthorn Group sediments form the Inter­
mediate confining unit with minor occurrences 
of aquifer zones (Figures 14 through 17). In the 
sou thern peninsula, the Hawthorn Group 
sediments form both an Intermediate conlining 
unit and an Inlermediate aquiler system. The 
top and thickness of the fntermedlate aquffer 
systom/conf ln ing unit In the SWFWMD area Is 
shown in Figures 43 and 44. The l o p and 
isopach of Iho Hawthorn Group sediments In 
southern Florida (SWFWMD and SFWMD) aro 
shown on Figures 16 and 19. In many areas of 
Ihe sta le, impermeable carbonates of Eocene 
and Ol igocene age may (orm the base of tho 
Intermediate conl in ing unit. Conversely, per­
meable carbonates occurring at Ihe base of Iho 
Haw tho rn Group may be hydraul ica l ly con­
nec ted to Ihe Flor idan aqui ler sys iem and 
locally Iorm the top ol the Ftorkfan. 

The Intermediate aquiler sys iem plays a 
very Important role In the ground-water 
resources of soii thwestern peninsular Florida. 
In the Lee County and surrounding areas, Iha 
inlermediate aquifer sysiem provides relatively 
large quantities ol polable water. The Hawthorn 
G r o u p may conta in two produc ing zones 
(Weddeiburn et al., 1982) relerred lo as tha mld-
Hav/thorn aquiler and the sandstone aquifer. 
F igure 45 i i lusirates Ihe top of Ihe mld-
Hawlhorn confining zone In Lee County. Figure 
46 delineates Ihe base ol the sandstone aquifer 
wh i le Figure 47 shows the top of the m i d . 
Hav/lhorn aquiler. 

The Intermediate conf in ing unit occurs 
widespread In Ihe state providing an effective 
aquiClude for the I'lcriCjan aqutier system. ...n 
the crests of the Ocala Platform, Sanford High, 
St. Johns Platlorm, Brevard Platform and the 
Chaltahoochee Anticline (Figure 4) these beds . 
are absent due to erosion. In these areas, 
surface water has a direct avenue lo recharge 
ttic F lor idan aqui ler system. Immediate ly 
su r round ing these areas, the Inlernriediale. 
con f i n i ng unit Is present but Is breached by 
karst fcaiures which also allow surface water 
and water from Ihe surficial and Inicrmediale 

aquiler systems direct access lo the Floridan. 
In the west-central portion of the peninsula and 
along the west coast from Hillsborough County 
Into Ihe easlern panhandle, the Intermediate 
conf ining unit Is general ly absent and the 
Floridan aquifer sysiem occurs unconfined. tn 
the east-central peninsula, the Intormedia le 
conlining unit Is IhIn and provides only l imited 
conlinement lor the underlying Floridan aquifer 
system. Mil ler (1986) mapped a max imum 
thickness o l Ihe Inlermedlate confining unit as 
being greater than 1000 leet Ihick In Iho 
western-most panhandle and fn soulhweslern 
Florida. 

Floridan aquiler system 

The Floridan aquifer system Is one o l the 
world's most productive aquilers. The sediments 
that comprise the aquiler system underlie Ihe 
enilre state a l though po lab le wator Is not 
present everywhere (Figure 20). 

The Floridan aquifer system may occur as a 
cont inuous series of ver t ical ly connec ted 
carbonate sediments or may be separated by 
sub.regional lo regional conlining beds (Miller, 
1966). Often the confining beds consist of low 
permeabi l i ty carbonates. In tho western 
panhandle, Ihe Inlra-aquller confining unit Is 
Ihe Bucalunna Clay. Elsewhere, the conffnfng 
beds aro carbonale sediments belonging to the 
Ocala Limestone, Avon Park Formation or the 
Oldsmar Format ion. When In l ra-aqul lor 
confining beds are presenl, Ihe Floridan aquifer 
system can be sulxJividod Into an upper and lower 
Floridan. Figures 48 through 51 Indicale Ihe 
configuration ol the top and Ihe thickness ol the 
upper and lower l imestones o l the Ftor idan 
aquiler sysiem. Figures 52 and 53 reveal the 
top and thickness ol the Bucalunna Clay, the 

' Inlra-aqullor conf in ing unit In the western 
panhandle. Figure 54 shows Ihe lop of tf ie 
lov.'or Floridan aquifer syste.m In the SJRWMD 
area. 

The Floridan aquiler sysiem In peninsular 
Florida and the eastern panhandle Is composed 
of all or pans o l the Cedar Koys Format ion , 
Oldsmar Format ion, Avon Park Format ion , 
Ocala L imestone. Suwannee L imestone, St. 
Marks Format ion and, possib ly , the basal 
carbonates ol the Hawthorn Group In llmlltxl areas 
pi the stale (Figure 4). The Flor idan aqui ler 

sys iem encompasses the Ocala L imes lone, 
Marianna L imestone, Suwannee L imestone, 
Chickasawhay Limestone, Cliatiahoochee Forma­
t ion, St. Marks Format ion and Bruce Creek 
Limestone (Figure 4) in the central and western 
panhandle. 

The elevation of Ihe upper surface of ihe 
Floridan aquiler system Is directly related to Ihe 
pos i t ion ing on the major st ructural features 
(Figure 5). Tha top o l the Flor idan aqui ler 
system ranges in elevation from greater than 
-I- too feet NGVD on the Ocala P la t lo rm and 
Chattahoochee Arch to more than -1400 leel 
NGVD In the western.most panhandle and more 
than -1100 leet NGVD In the Okeechobee Basin 
of southern Florida (Figures 55 th rough 59). 
The thickness o l the Floridan aquiler sysiem 
(Including those areas where water f rom the 
Floridan aquiler system may not be potable) 
varies f rom loss than 100 feet a long the state 
line In north-central panhandle to more than 
3000 leet In the Apalachicola Embayment and 
3400 feet In sou lhern peninsular Flor ida 
(Figures 60 th rough 64). The base of tho 
Floridan aquiler system In tho NWFWMD area Is 
shown In Figure 65. 

The degree of confinement of the Floridan 
aqui ler system also varies In re lat ion to the 
posit ion of fhe major structural features. The 
Ftoridan may be unconfined or semlconfined on 
the major features Including tho Ocala Plallorm 
and the Chattahoochee Anticl ine (Figures 66 
through 68). In the negative areas such as Ihe 
Jacksonville Basin, Okeechobee Basin and Ihe 
Gulf Coast Basin, the Floridan aquiler sysiem Is 
well conlined. Many areas of central peninsular 
Florida and In the eastern panhandle exhibit Ihe 
development of karst features that breach the 
confining unit al lowing localized recharge to 
occur. Figure 69 illuslrates Ihe NWFWMD area 
karst deve lopment . Throughout most o l 
southern Florida, parllcularfy Iho SFWMD area. 
Ihe Flor idan aqui ler system occurs under 
confined conditions. The thickness ol Iho beds 
conf in ing the Flor idan aquifer sys iem in Ihe 
SWFWMD area Is shown In Figure 70. 

Recharge to tfie Ftoridan aquiler system is 
d i rect ly related to ttie conl inement o l Ihe 
systeni . The highost recharge rates occur 
where the Flor idan is uncon l lned or poor ly 
conl ined as In those areas where Ihe Floridan 

aquifer sysiem Is at or near iand suriace (Figure 
71). Recharge may also be high In areas where 
Ihe con l in ing layers are breached by k( . r t i 
leatures as shown (or the NWFWMD area 
(Figure 69). Figures 72 through 76 Indlcata tha 
relative recharge rates around the slate. 

The potentiometr ic surface o( Ihe Floridan 
aquifer sys iem varies widely throughout the 
stale. In local ized areas, the po ten t lome l r i c 
surface may be allected by Intensive pumpage 
of ground water. Figures 32 through 36 Indicale 
the efevallon of this suriace relative to NGVD. 
In those areas where the potentiometric surface 
Is higher than the ground elevation, artesian 
condi t ions occur . Figures 77 th rough 82 
del ineate the areas where ar tesian f low Is 
expected based on current data. 

The Intrusion of saline waters Into fresh 
water producing zones Is a major concern for 
Florida's coaslal , and some Inland, commu­
nities. Excessive pumpage of fresh waler may 
draw the saline waters lalerBtiy or may cause an 
upconing of underlying nonpotable water. The 
salt water that can affect ihe po lab le water 
supply may be connate waler t rapped dur ing 
the depos i t ion of the sediments l o rm lng the 
aquiler sysiem. It may represent saline waters 
Ihat entered the aquiler system during previous 
h igh soa level stands wh ich have not been 
Hushed f rom the aquifer. The l imi ts of salt 
water Intrusion are shown on Figures 83 
through 86. 

The Claiborne aquiler occurs In a l lml ied 
area of the contraf-northern panhandle. It Is a 
permeable por t ion o l the sub-Flor ldan Con­
fining Unit In that area. It Is poorfy defined and 
rarely used al this time (Allen, 1987). 
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FLORIDA GEOLOGICAL SURVEY 

CONCLUSION 

This volume presents a review of the current 
knowledge o l the Cenozoic lllhostratlgraphy and 
hydrostratigraphy as It relates to ground water In 
Florkfa. This publication represents the efforts of 
the five water management d is t r l c i s , Ihe 
Depanment of Environmental Regulation and the 
Florida Geological Survey, Departmeni o( Natural 
Resources lo provkle a geologic framework of the 
stale's ground-water resources. Recognition ot 
the geologic framework cH the aquifer systems and 
confining units Is Imperative lor determining and 
underslartdtng the ambient ground-waler quality fn 
FtorkJa. Through recognizing the goologlc frame­
work, areas thai are panlcularfy senslthre lo pollu­
t ion may.be defined and proper ground-waler 
management techniques can be applied lo protect 
these resources. 
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ST. JOHNS RIVER WATER MANAGEMENT 
DISTRICT 

P 0 . Box 1429 
Palatka. FlorkJa 32078 
(904)328-8321 

SOUTH FLORIDA V/ATER MANAGEMENT 
DISTRICT 

P.O. Box 24680 
3301 Gun Club Road 
Y/est Palm Beach. Florida 33416 
(407) 694-0546 

APPENDIX 1 

Addii ionai Sources o l Information 

SOUTHWEST FLORIDA WATER MANAGEMENT 
DISTRICT 

Tampa Service Office 
7601 U.S. 301 North 
Tampa. Florida 33S37 
(813) 985-7481 

SUV/ANNEE RfVER WATER MANAGEMENT 
. DtSTRfCT 

Route 3. Box 64 
Live Oak. Florida 32060 
(904)362-1001 

Oalabsse and Software Distribulors 

FLORIDA SUMMARY MAPPfNG SYSTEM 
(FSMS) -

Land Use Dalabaso: 

AuiOiTiated Rcsourca Mapping S Analysis Syslems 
Inlegraiion 

(ARMASI. Inc.) 
P.O. Box 13027 
Gainesville. Florida 32007 
(904) 462-2955 

WELL LOG DATA SYSTEM (WLDS) - Well Log 
Analysis Software: 

GeoLogic Inlormation Syslems 
P.O. Box 15224 
Gainesville. Florida 32604 
(904)338-1128 

-

Well Log Dala can be obiained (rom: 

FLORIDA GEOLOGICAL SURVEY 
903 West Tennessee Street 
Tallahassee, Florkia 32304-7700 
(904) 488-9300 

GENERALIZED WELL INFORMATION SYSTEIA 
(GWIS). DERMAP (Integial Mapping Package lor 
GWIS, WLDS, FSMS). Ground Water Quality Data 
(GWfS ordBASE til t format): 

Florida Department ol Environmental Regulation 
Bureau ol Drinking Walcr and Ground Waler 

Resources 
Ground Waler Quality Moniloring Section 
2G00 Blair Stone Road 
Tallaliassee. Florida 32399-2400 
(904) 480-3601 

Computer Bulletin Board System (904) 487-3592 

* Ttie BUS (Computer Bullclin Board) allows 
access to GWfS and Hie most recent water quality 
data from any PC with a modem, iclephoiie lino 
and communlcatiuns soltwaro. Tho BBS runs 24 
hours a day, seven days a week. Users can either 
run GWfS remotefy, performing retrievals and then 
downloading Ihc results, or can dov/nload the lull 
program and data sets for use on another PC. 

DERMAP and GWIS are also available on disk by 
malt, (or a small media fee. Contact ihe DEH stall 
for further information. 

APPENDIX 2 

List of Related Reports and Publications 

ALACHUA COUNTY: 

Regan, J., R. Hallbourg and T. Newman 
1987 Design and Implemeniation ol an Ambient 

Ground Waler Quality Network in Alacliua 
Couniy (unpublished report): Alachua 
County Departinent of Environmenlal 
Services (DER Coniract Wf.1t34), 

Trifilio. J. and R. Hallbourg 
1989 The Ground Water Quality f.lonitoriiig 

Program in Alachua County. FL, 1 DOB to 
1989. Volume 1: Alachua County 
Departmeni of Environmenlal Services 
(DER Contract WM205). 

(Geofogic Information Syslems. Inc. staff) 
1989 The Ground Water Quality f.4oiiitoring 

Program in Alachua County. FL., 1900 to 
1989, Volume 2 - Well Log Data Summary: 
Alachua Couniy Deparlrneril of 
Envtronn'onii)! Services fDER Cunlrnct 
WM206). 

Trifilio, J. and R. Cfiainbors 
1<J09 Ihe Ground Walcr Quality f/lanitorlng 

Program In Alachua Couniy, FL. 1900 lo 
1989, Volume 3 - Background Network field 
data stieels: Alacliua Couniy Department 
of Environmental Services (DER Contract 
WM206). 

DADE COUNTY: 

Baker,JA. • 
1987 Survey ol Ctiforinaled Pesticide Residues in 

Ground Water in Rural Areas of Dade 
County: Dade Couniy Department ol 
Environniental Resource Management 
Technical Report BO-5: 60 p. (DER Conlracl 
Wf.19a). 

15 
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APPENDIX 2 
(Continued) 

DEPARTMENT OF ENVIRONMENTAL 
REGULATION: 

Humphreys. C.L. 
1985 Florida Ground Water Monitoring Plan 

(pamphlet): 8 p. 

Glover. N.T. 
1985 A Generalized Well Inlormation Inventory 

Sysiem: Proceedings. Practical 
Applications of Ground Water Models, 
Columbus, Ohio; p. 1-4. 

1986 A Large Scale Data Base Managemenl 
Sysiem lor the Manipulation ol f.lonllor Well 
Analytical Results: Southeastern Ground 
Water Symposium f*roceedings; Orlando, 
Florida: p. 167-170. 

Humphreys. C.L., GL. Maddox, R.E. Copeland, 
and f^.T. Glover 
1986 Organization and Implementation of 

Florida's Statewide Ambient Ground Waler 
Quality Monitoring Network: Souiheaslern 
Ground Water Symposium Proceedings; 
Orlando. Florida; p. 3-19. 

Glover. N.T and G.L Maddox 
1987 A Comparator Value (or Targeting Monitor 

t^letworks (abstract): Southeastern Ground 
Water Symposium Proceedings; Orlando. 
Florida; p. 3. 

1988 Ground Water (Florkia' Slate ol Ihe . 
Environnient brochure series): 20 p. 

Maddox. G.L. anrt J. Snlcola ' 
1990 Ground Water Quality Monitoring Network 

(Florida Stale o l the .Environment brochure 
series); 20 p. 

FLORIDA STATE UNIVERSITY: 

Cooper, W.T. , 
1986 Effects of Well Casing Materials on the 

Integrity of Ground Water Samples Taken 
lor Chemical Analysis: unpubllshe<f draft, 
FSU Department of Chemlslry; 77 p. (DER 
Coniract WMI16). . 

NORTHV/EST FLORIDA WATER 
MANAGEMENT DISTRICT: 

Wagner, J.R.. T.W. Allen. L.A Clemens and J.B. 
Dalton 
1984 Ambieni Ground Water f.lonltoring Program, 

Phase 1: unpublished report, NWFWMD 
(DER Coniract WM65). 

Bartel, RL. and J D . Barksdale 
1985 Hydrogeologic Assessmenis of Solid Waste 

Landfills in Northwest Fforida: NWFWf/D • 
Water Resources Special Report 8 5 1 ; 104 
p. (DER Contract V/MIOI). 

Wilklns. K.T., JR. Wagner and T.W. Allen 
1905 Hydrogcologir: Data for the Sand and 

Gravet Aquifer tn Southern Escambia 
County, Ftorlda: NWP/^MD Technical File 
Report 85-2; 53 p. (DER Contract WM71). 

Bartel. Ronald L. 
1906 Hydrogeology and Contaminant (Movement 

at Selected Solid Waste Landlills In 
Northwest Florida: NWFWI>1D Water 
Resources Special Report 86-2; 119 p. 

• (DER Coniract V/MIOI). 

Clemens. LA., j . B . Dalton and RD. Fendlck 
1987 Ambient Ground Water Oualily In Northwest 

FInrliJa. Part 1: Ground Waler Sampling 
and Analysts. Ambient Ground Waler 
Monitoring Program: NWFWMD Water 
Resources Special Report 87-1, 103 p. 

. (DER Coniract WM115). 

Clemens. LA. 
1980' Ambient Ground Walcr Quality In Norttiwest 

Florida, Part 2: A Case Study In Regional 
Ground Water Moniloring - Wakulla 
Springs, V/akulla County, Florida: 
NWFWMD Water Resources Special Report 
68-1, 25 p. (DER Conlracl WMt 15). 

SOUTH FLORIDA WATER MANAGEf.lENT 
DISTRICT: 

Anderson, S D. 
1906 South Dade Agr icul tura l Pilot Study: 

SFWf.1D Technlcat Memorandum (DER 
Contract WM69). 

Herr, J. 
1986 Okeechobee County Airport landlil l Inves­

t igation Pilot Study: SFWI.ID Technical 
Memorandum; 87 p. (DER Coniract Wf.169). 

Whalen, P J . and M G . CuHum 
1908 An Assessment of Urban l a n d 

Use/Stormwaler Runoff Quality Relation­
ships and Trealmeni EHlclencles ol Select­
ed Slormwaler Management Syslems: 
SFWMD Technical Publlcal ion 88; 52 p. 
(DEFJ Contract WM142). 

SOUTHWEST FLORIDA WATER MANAGEMENT 
DISTRICT: 

Moore. D.L., D.W. (.lartin, ST. Walker and JT . 
Rauch 
1986 Design and Establishment of a Background 

Ground-V/ater Quality Monitor Network in 
the Southwest Florkfa Water Management 
District: SWFWf.iD. Brooksville. FL; 141 p. 
(DER Contract V/M77). 

Moore. D.L., D.W. Martin. S.T. Walker. J T Rauch 
and G. Jones 
1986 Initial Sampling Results ol a Background 

Ground-Water Quality Monitor Network In 
the Southwest Florida Water Management 
District: SWFWMD, Brooksville. FL; 393 p. 
(DER Conlracl WM77). 

(SWFWMD SlafO 
1988 Lithologic Descriptions from Wells Drillod by 

Iha Arnf>lent Ground .Water Oualily 
(Moniloring Program (Second Revision): 
SWFWMD. Brooksville. FL; 93 p. (DER 
Contract WMI37). 

wmmoBmmsm 

UNIVERSITY OF FLORIDA: 

Alexander, J., W. Miller. J. Halchitt. D. Frazler and 
D.Costakls 
1986 An Information System to Locate Potential 

Threats to Groundwater Resources: 
unpublished report. University of Florida: 
160 p. (OER Conuacl SP103). 

Miller. WL. and M. Brusseau 
1987 Method for Producing Improved Estimates 

of Pesilckle Use: unpublished report. 
Unh/erslly ol Florida; 32 p. (DER Contract 
WM140). 

Miller. W.L.. R. Bass and C. Un 
1987 An Investigation ot Solid Waslo Landlills In 

the South Florida Water f.lanagement 
District: University ol Florida (DER Coniract 
WMI42). 

Hornsby, A.G., KD. Pennctl.^ BE . Jessup and 
PS C. Rao 
1988 Modeling Environmental Fate of Toxic 

Organic Chemicals In Soils: Unfversliy of 
Florida Institute ol Food and Agricultural 
Sciences: 72 p. (HER Conlracl Wf.<l49). 

Halchitt. J.L 
1990 The Florida Summary (.lapping System . A 

Land Use Analysis Package (User (.Manual): 
ARMASI, Inc.; 79 p. (DER Contract 
WM207). 

U. S. GEOLOGICAL SURVEY: 

1985 Resiilis of a Water Quality Reconalssance ol 
Selected Springs (unpublished report): 
USGS (DER Coniract WM88). 

Seabor, P.R. and I.I.E. Thagard 
1906 Identilication and Description ol Potential 

Ground Waler Quality f.loniiorlng Wells In 
Florida: USGS V/ater Resources 
Investigations Report 65-4130, 124 p 

rmrnim v̂̂ mm^ 
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Figure I. Water Managemenl District Boundaries 
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Figure 2. Background Network well locations 
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Delinition. 190G) 
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a) Pre-Ceno2o>c 

Figure 5. Structural Features of Florida 
a) Prc-Cenozolc 
b) Mid-Cenozoic 
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Figure 0. Geomorphologic Provinces ol Florida (alter While. 1970) 
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CONVERSATION RECORD 

To: Craig Feeny 

From: Michael Corrigan 

File Name: .Pier Property Drum 

Date: 3/30/96 
Contact Person: Dorathy Rayfield 

EPA 

Time: 12:40 P.M. Phone No.: 

Subject: information regarding buried drums at the Pier Property Drum Site 

Dorathy Rayfield told me that the Emergency Response Section @ En'vironmental Protection 
Agency has successfully removed all drxims firom this site back in early March 1996. All Drums 
were reported as being intact and not leaking. Monitoring wells were implemented. Groimd water 
was found to be not impacted. 

The site is located approximated 3 miles past I7S off SR 64 on the South side of SR 64. Site is 
comprised of approximately 10 acres 
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GROUND-WATER RESOURCE AVAILABILITY INVENTORY: 
MANATEE COUNTY, FLORIDA 

PREPARED BY: RESOURCE MANAGEMENT AND PLANNING DEPARTMENTS OF THE 
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT 

MARCH 1988 

SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT 

GOVERNING BOARD MEMBERS 

MICHAEL ZAGORAC, JR., Chairman, Bellair 
WALTER H. HARKALA, Treasurer, Plant City 
HORACE F. HERNDON, Member, Lake Wales 
ROY G. HARRELL, JR., Member, St. Petersburg 
ROBERT T. BRAMSON, M.D., Member, Tampa 
WILLIAM H. WILCOX, Ph.D., Member, Port Charlotte 
ANNE M. BISHOPRIC, Member, Sarasota 
CHARLES A. BLACK, Member, Crystal River 
MARY ANN HOGAN, Member, Brooksville 

EXECUTIVE STAFF 

GARY W. KUHL, Executive Director 
DANIEL P. FERNANDEZ, General Counsel 
WILLIAM K. HENNESSEY, Deputy Executive Director 
PETER G. HUBBELL, Deputy Executive Director 
JERRY I. SIMPSON, Deputy Executive Director 

PRINCIPAL CONTRIBUTORS 

DAVID L. MOORE, Manager, Resource Evaluation Section 
G. MICHAEL KELLEY, Hydrologist, Resource Evaluation Section 
JOHN D. WATSON, Hydrologist, Resource Evaluation Section 
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STEVE C. CAMP, Hydrologist, Resource Evaluation Section 
ROBERT CHRISTIANSON, Manager, Planning Department 
REBECCA CLAYTON, Planner, Planning Department 

* Principal Author Manatee County Section Report. 
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PWS014 272847 822514 02 _ DRINKING WATER PROGRAM 03/29/96 
LATrrUDE/LGNCrrUDE RANGE LOOK UP 13:08:49 

TYPE DISPLAYED: PLANT, SOURCE AND WELL 
LATITUDE LONGITUDE PWS-ID PLT SRC WELL MAILING N > ^ E ST/TP/RB 

27:27:10 82:27:05 6412503 01 HARLLEE-LANE (41-22MLC) A N D 
27:27:10 82:27:05 6412503 01001 HARLLEE-LANE (41-22MLC) A N D 

PWS014 272847 822514 03 _ DRINKING WATER PROGRAM 03/29/96 
LATITUDE/LONGITUDE RANGE LOOK UP 13:10:17 

TYPE DISPLAYED: PLANT, SOURCE AND WELL 
LATITUDE LONGITUDE PWS-ID PLT SRC WELL MAILING NAME ST/TP/RB 

27:27:00 82:27:00 6412422 01001 VALLEY FARMS MLC A P D 
27:27:10 82:27:05 6412503 01 HARLLEE-LANE (41-22MLC) A N D 
27:27:10 82:27:05 6412503 01 001 HARLLEE-LANE (41-22MLC) A N D 
27:28:00 82:23:00 6412426 01001 FARMER'S INN; QUALITY MEATS A N D 
27:28:31 82:22:27 6412426 01 001 0001 FARMER'S INN; QUALITY MEATS A N D 
27:28:31 82:22:27 6412426 01 001 0001 FARMER'S INN; QUALITY MEATS A N D 
27:28:3182:22:27 6412426 01 FARMER'S INN; QUALITY MEiATS A N D 
27:28:3182:22:27 6412426 60 FARMER'S INN; QUALITY MEiATS A N D 

27:29:19 82:27:47 6412422 01 001 0001 VALLEYFARMS MLC A P D 
27:29:19 82:27:47 6412422 01 001 0001 VALLEYFARMS MLC A P D 
27:29:19 82:27:47 6412422 01 VALLEY FARMS MLC A P D 

27:31:08 82:24:09 6410295 01001 CHRISTIAN RETREAT CAMI»GROUND A C D 
27:31:1182:25:07 6412473 01001 AQUA-TEL RESORT A O H 
27:31:1182:25:07 6412473 01 AQUA-TEL RESORT A O H 
27:31:1182:25:07 6412478 01001 CAMP FLYING EAGLE A N D 
27:31:1182:25:07 6412478 01 CAMP FLYING EAGLE A N D 



PWSOOl 6412503 DRINKINO WATER PROGRAM 03/29/W 
SYSTEM INVENTORY INFORMATION PART 1 13:14:13 

LAST UPDATED: 03/07/95 

STATUS: A = ACTIVE RE-ACTlVATION DT: 11/01/91 
BEGINDT: 11/91 INACT D T : _ / _ / _ INACT REASON: = 
PWS TYPE: N = NONCOMMUNrrY CATG7CLASS: 5D REO BY: D (D=DER OR H=HRS) 
NC SEASON BEO: 10/01 END: 05/ 30 NUCLEAR FACIL: _ (REACTOR. WASTE OR OTHER) 

SYSTEM NAME: HARLLEE-LANE_(41-22MLC) GENERAL MAIL: Y (Y OR >[) 
ADDRESS: SR_64& I-75_ON HARLLEE RD •__ PHONE: (813) 722-7747 

CITY: PALMETTO__ STATCFL ZIP CODE: 34220 -

OWNER NAME: HARLLEE FARMS_INC . _ GENERAL MAIL: Y (Y OR N) 
ADDRESS: P.O. BOX_8 PHONE: ( 813 ) 722 - 7747 

CITY: BRADENTON STATE: FL ZIP CODE: 34220 • 
OWNER TYPE: I = INVESTOR 

INSPECTOR'S INITIALS: WLP 
DATE OF Visrr: 03/ 07/ 95 CLASS: SS PRIOR VISIT: 09/ 23/ 92 PRIOR CLASS: 01 
PERSON CONTACTED: JIM_EDMONDS TTTLE: OPERATOR 
CONTACT PHONE: ( 813 ) 955 - 7764 SANITARY SURVEY: 03/ 07/ 95 

PWS002 6412503 DRINKING WATER PROGRAM 03/29/96 
SYSTEM INVENTORY INFORMATION PART 2 13:15:04 

LAST UPDATED: 03/07/95 
MAILING NAME: HARLLEE-LANE (41-22MLC) ACTIVE NONCOMMUNITV 

BACT NON COMPUER: 
RET POP SERVED: 26 BACT SAJ^LES REQT): _ 2 RULE MIN: 2 

DESIGN CAP: ^2,000 (GPD) RADS SAMPLES REQT): . 
MAXIMUM DAY: ^2,000 (GPD) RADS SAMPLES FREQY: (MONTHS) 
% DESIGN CAP: 100.0 TTHM SAMPLES REQT): 

AVO PRODUCTION: 2,000 (GPD) TTHM SAMPLES FREQY: (MONTHS) 
MAXIMUM/HOUR: (G) SERVICE CONNECTIONS: 4̂ 

TOT STORAGE CAP: 220(G) NUMBER METERED: 
METER CAP: TYPE OF METER: 

(•LEAD AND COPPER*) CONSEC INDIC: 0 •= NOT CONSECUTIVE 
(•DEFAULT COMP PERIOD 01/93 06/93 POPGRP:G •) 
(•M/RSTATUS:I SAMPLES REQT):_5 RULE MIN: 5 CONSOLIDATED: N Y/N •) 
ISERVAREA:LC = LABOR CAMP TOTAL # OF PLANTS: I 
2SERVAREA:AP = APARTMENT TOTAL # OF SOURCES: 1 

PRIMARY PLANT: 1 LATITUDE: 27:27:10 LONGITUDE: 82:27:05 
PRIMARY SOURCE: 1 LATITUDE: 27:27:10 LONGITUDE: 82:27:05 

CREDIT (Y/N) VOC: N PEST: N DIOXIN WAIVER: Y (Y/N) 

PWS004 6412503 01 001 DRINKING WATER PROGRAM 03/29/96 
SOURCE INFORMATION 13:15:26 

LAST UPDATED: 10/31/91 

MAILING NAME: HARLLEE-LANE (41-22MLC) ACTIVE NONCOMMUNITY 
PLANT NAME: HARLEE FARMS WELL #1 ACTIVE PLANT NUMBER: 1 
SOURCE NAME: HARLLEE LANE WELL 1 
SOURCE NUMBR: 001 SOURCESTATUS: A-ACTIVE •••• LAT LONG ••••••••••*•••*•• 
LATITUDE: 27:27:10.000 LONGITUDE: 82:27:05.000 • COLLECTION DATE: _ / _ / _ • 

• COLLECTION METHOD: U UNKNOWN* 
SOURCE AVAILABILITY: P = PERMANENT 

SOURCE AVG PRODUCTION: ^2,000 (GPD) % OF SYSTEM PRODUCTION: 100 

ANN% SOURCE TYPE: G-GROUND 
100 GROUND, NUMBER OF WELLS: _ 1 
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